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A INTERLEUKIN-1 RECEPTOR ANTAGONIST AND USES THEREOF 



1. TECHNICAL FIELD 

The present invention provides novel polynucleotides and proteins encoded by such 
polynucleotides, along with therapeutic, diagnostic and research utilities for these 
polynucleotides and proteins. 

2. BACKGROUND ART 

Technology aimed at the discovery of protein factors (including e.g., cytokines, such as 
lymphokines, interferons, CSFs, chemokines, and interleukins) has matured iapidly over tiie 
past decade. The now routine hybridization cloning and expression cloning techniques clone 
novel polynucleotides "directiy" in the sense tiiat they rely on infomiation directiy related to the 
discovered protein Ci.e., partial DNA/amino acid sequence of the protein in the case of 
hybridization cloning; activity of the protein in the case of expression cloning). More recent 
"indirect" clonmg techniques such as signal sequence cloning, which isolates DNA sequences 
based on the presence of a now well-recognized secretory leader sequence motif, as well as 
various PCR-based or low stringency hybridization cloning techniques, have advanced the state 
of tiie art by making available large numbers of DNA/amino acid sequences for proteins that are 
known to have biological activity by virtue of their secreted nature in the case of leader 
sequence cloning, or by virtue of the ceU or tissue source in the case of PCR-based techniques. 
It is to these proteins and the polynucleotides encoding them tiiat the present invention is 
directed. In particular, this invention is directed to a novel Interieukin-1 Receptor Antagonist. . 

Cytokines, such as Interleukin-1, are well known to cause morphological and functional 
alterations in endothelial cells. These alterations occur in part as a result of "endothelial cell 
activation" Distinct immune-mediators such as tumor necrosis factor (TNF), interleukin-1 
(Interieukin-1), and gamma-interferon (IFN) appear to induce different but partially overlapping 
patterns of endothelial cell activation including increased procoagulant activity (Bevilaqua 
(1986) PNAS, 83:4533-4537). PGI and 2 production (Rossi (1985), Science, 229:174-176), 
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HLAanngen expression (Pober(,987)J.i™munol..l38:3319-3324)andl^^^^^ 
mo.ecu,es(Carender(1987) J.ln^unol., 138:2149-2154). TT^ese cytokines are also reported to 
cause hypotension, vascular hemorrioage, and ischemia (Goldblum et al. 1989. Tracey et al 
Science 234:470, 1986). A major dose linnting toxicity of these and other biological response 
modifiers is hypotension and vascular leakage (Dvorak (1989) J.N.C.I., 81:497-502) 

The abilityofIL-1 to modify biological responses has been demonstrated inavariety 
studies. For example, the administ^tion of Interleukin-1 to labbits (Wakabayashi et al 
FASEB J 199I;5:338; Okusawa et al. J Clin Invest 1988;81:1 162; Ohlsson et al Naturl 
1990;348:550; Aiura. et al. Cytokine 199I;4:498) and primates (Fischer'et al. Am J Physiol 
1991;261 :R442) has been shown to result in hypotension, tachycardia, lung edema, renal 
failure, and. eventually, death, depending on the dose. When the senim from the Interleukin- 1 
treated animals is examined, the elevation of other cytokines is evident, mimicking the levels 
seen m acute pancreatitis in humans. (Guiceetal.. J Surg Res 1991;51:495-499; Heath etal 
Pancreas 1993;66:41-45) TTiere is a large body of evidence currently available which suppoi^ 
the role of Interleuldn-1 as a major mediator of the systenuc response to diseases such as sepsis 
and pancreatitis and as an activator of the remaining members of the cytokine cascade. 
(Dmarello et al.. Arch Surg 1992;127:1350-1353). 

The cytokine Interleukin-l is a key mediator in the inHa^matoo^ response (for reviews 
see Dina«l,„ (,991) Blood 77: 1627-1652; Dina^Uo et (1993) New England J. Med ' 
328:106-1 13; Dinatello (1994) FASEB J. 8:1314-1325). Tleimpo^anceoflnterteuHn-l in 
mflan^aUon has been den,onstn«ed by .he ability of Ote highly specific In.erletakin-1 receptor 
antagomst protein to relieve inflammatory conditions (for review, see Dinarello (1991) Blood 
77: 1627-1652; Dinarello et al. (1993) New England J. Med. 328:106-113; Dinarello (1994) 
FASEBJ.8:1314-1325;Dina,.Uo(1993)lmmunol. Today 14:260-264). Manyofd,e 
protHflammatoo- effects of Interledcin-,, s^h as the uptegtdation of cell adhesion molecules on 
vascular endothelia, ar. exerted at the level of transcriptional regulation. TTre transcriptional 
acttvauon by Interienkin-l of cell adhesion molecules and oUter genes involved in the 
.nflammator, response appears to be mediated largely by NF- kappa B (Shirakawa et al. (1989) 
Mole. Cell Biol. 9:2424-2430; Osbom e. al., (1989) froo. Natl. Acad. Sci. USA 86 2336-2340- 
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Krasnow et al., (1991) Cytokine 3:372-379; Collins et al., (1993) Trends Cardiovasc. Med. 
3:92-97). In response to Interieukin-I, the NF- kappa B inhibitory factor I kappa B is degraded 
and NF- kappa B is released from its inactive cytoplasmic state to localize within the nucleus 
where it binds DNA and activates transcription (Liou et al. (1993) Curt. Opin. Cell Biol. 5:477- 
5 487; Beg et al., (1993) Mol. Cell. Bid. 13:3301-3310). 

Interleukin-1 is also a mediator of septic shock . Septic shock, a Ufe-threatening 
complication of bacterial infections, affects 150,000 to 300,000 patients annually in the United 
States (Parrillo, J. E. (1989), Septic Shock in Humans: Clinical Evaluation, Pathogenesis, and 
Therapeutic Approach (2nd ed.) hi: Textbook of Critical Care Shoemaker, et al., editors, 

1 0 Saunders Publishing Co., Philadelphia, Pa., pp. 1006). The cardiovascular collapse and 
multiple metabolic derangements associated with septic shock are due largely to bacterial 
endotoxin (ET), which has been shown to elicit a septic shock-like condition when administered 
to animals (Natanson, et al. (1989), Endotoxin and Tumor Necrosis Factor Challenges in Dogs 
Simulate tiie Cardiovascular Profile of Human Septic Shock, J. Exp. Med. 169:823). Thus, 

1 5 there is a great need for modulators of Interleukin-1 . 



3. DISCLOSURE OF THE INVENTION 

The compositions of tiie present invention include novel isolated polypeptides, in 
particular, novel Interleukin-1 Receptor Antagonist proteins, isolated polynucleotides 
2 0 encoding such polypeptides, including recombinant DNA molecules, cloned genes or 

degenerate variants tiiereof, especially naturally occurring variants such as allelic variants, 
and antibodies that specifically recognize one or more epitopes present on such polypeptides. 

The compositions of the present invention additionally include vectors, including 
expression vectors, containing tiie polynucleotides of tiie invention, cells genetically 
2 5 engineered to contain such polynucleotides and cells genetically engineered to express such 
polynucleotides. 

The isolated polynucleotides of the invention include, but are not limited to, a 
polynucleotide encoding a polypeptide comprising the amino acid sequence of SEQ ID NOS: 
3 or 5. 
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poly„ucleo.,deeompri.i„ga,enucleoflde«que„ceofSEQIDNOS- 1 2 4 or6 a 
polynucleotide comprising fte Ml lengtf, p„tei„ coding s^uencc of SEQ ID NOS- 1 2 4 
or 6. and. a polynucleotide con^risiag ti.e nucleotide sequence of fl,e n,a.n. p„.ein JodU 
sequenceofSEQIDNOS l 2 4 orfi Tl,.^! , eincoamg 
incluH^K, ,■ ■ of '^'P'«»t invention also 

mclude bu. a. no. United u,. a Polynucleotide ti.. hyWdi^s .0 ti,e con,p,en,e„. of a,e 
nuclcou e sequence of SEQ ID NOS: 1, 2, 4, or . ™,der s«ngen, hybridization conditions- a 
polynucleotide which is an allelic varian. of any polynucleotide recited above- a 
polynucleotide which encodes a species hon,olog„e of any „f .he prc'lns reci'ted above- or a 
po ynuc leotidc ti.. encodes a polypeptide comprising a specific domain or .nmcation o ti,e 
polypeptide ofSEQ ID NOS: l,2,4,or6. 

^ isolated polynucleotides of ti,c tavcntion tother include, but a,, no. lin.i.cd-,o a 
polynucleotide comprising ti,e nucleotide sequence of ti,e genomic clone SEQ ID NOS- 7 or 
8; a polynucleotide assembled from one or more of ti,e exons of SEQ ID NOS - 7 or 8- a 
polynucleotide assembled from one or more of U,e i„.,ons of SEQ ID NOS- 7 or 8- a ' 
polynucleotide assembled from one or more of ti,e exons of SEQ ID NOS: 7 or 8 ^d one or 
more of tire i„.,ons of SEQ ID NOS: 7 or 8; a polynuclecide comprising tire lull lengti, 
pro.e,„ coding sequence of SEQ ID NOS: 7 or 8; a poly„uc,eo.ide comprising ti,e nucleotide 
-quence of ti,e ma.u. pro.ein coding sequence of SEQ ID NOS: 7 or 8; or a polynucleoiide 

^=Po'~M«ofti,ep,esen.mventionalsoinclude.b„.a,eno.limi.ed.oa 
polynucleotide tita. hybridi^s .0 tire complemen. of ti,e nucleo.ide sequence of SEQ ID 

NOS: 7 or 8 under stiingen. hybridization conditions: a poly„ucleo.ide ti.. hybridizes .o ti,e 

omp^emen. of any one of ti,e intions or exons of SEQ ,D NOS: 7 or 8 under s«„gen. 

M=n .za.ion conditions: a polynuc,e„,ide which is an allelic varian. of any polynucleotide 

recued above: a polynucleotide which enoodes a species homologne of any of ti,c proteins 

truncation of the polypeptide of SEQ ID NOS: 7 or 8. 

The polynuclecides of tire ptesent invention still finder include, bu, are no, limited 
.0. polynucleotide comprising ti,c nucleotide sequence of tite cDNA i,^„ of done pIL-lHy 
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deposited with the American Type Culture Collection (ATCC; 10801 Univereity Blvd., 
Manassas, Virginia, 201 10-2209, U.S.A.); a polynucleotide comprising a nucleotide sequence 
encoding the amino acid sequence of SEQ ID NO: 3 or 5 which polynucleotide is assembled 
from the cDNA insert of clone pIL-lHy273; a polynucleotide comprising the full length 
protein coding sequence of SEQ ID NO: 3 or 5 which polynucleotide is assembled from the 
cDNA insert of clone pIL-lHy273;or, a polynucleotide comprising the nucleotide sequence 
of the mature protein coding sequence of SEQ ID NO: 3 or 5. 

The polynucleotides of the invention additionally include the complement of any of 
the polynucleotides recited above. * 

The isolated polypeptides of the invention include, but are not limited to, a 
polypeptide comprising the amino acid sequence of SEQ ID NOS: 3 or 5, a fiiU length protein 
of SEQ ID NOS: 3 or 5; a mature protein coding sequence of SEQ ID NOS: 3 or 5.;or, a' 
polypetide encoded by one or more of the exons of SEQ ID NOS : 7 or 8. 

The polypeptides of the present invention further include, but are not limited to, a 
polypeptide comprising the amino acid sequence encoded by the cDNA insert of clone pIL- 
lHy273 deposited with the American Type Culture Collection (ATCC; 10801 University 
Blvd., Manassas, Virginia, 201 10-2209, U.S.A.); a full length protein of SEQ ID NO: 3 or 5 
assembled from the amino acid sequence encoded by the cDNA insert of clone pIL-lHy273; 
or, a mature protein coding sequence of SEQ ID NO: 3 or 5 assembled from the amino acid 
sequence encoded by cDNA insert of clone pIL-lHy273. 

Protein compositions of the present invention may further comprise an acceptable 
earner, such as a hydrophilic, e^ pharmaceutically acceptable, carrier. 

The invention also relates to methods for producing a polypeptide comprising 
growing a culture of the cells of the invention in a suitable culture medium, and purifying the 
protein from the culture. Preferred embodiments include those in which the protein produced 
by such process is a mature form of the protein. 

Polynucleotides according to the invention have numerous applications in a variety of 
techniques known to those skilled in the art of molecular biology. These techniques include 
use as hybridization probes, use as oligomers for PCR, use for chromosome and gene 
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DNA o. HKA. «.e„ che„.oai a^Iog. a„a .he .ike. Fo. exa^p., when «,e expression of an 

can be used as hy WdizaUon p^hes .o d«ec. *e p^noe of .he pa«ieu,a. cell or .issne 
mRNA in a sample using, e.g., in sift, hybridizadon. 

In ofter exemplary embodin,en.s. Ure polynucleotides arc used in diagnosdcs as 
expressed se<,ucnce .ags for idemifying expressed genes or, as well known in dre ar. and 
exenrplifled by VollraU, e. al.. Science 258:52-59 (1992), as expressed scuencc .ags for 
physical mapping of the human genome. 

The polypeptides according .o flre h,v=„.i„n can be used in a va.re.y „f conventional 
procedures andmethodsthatarecurrenayappliedtootherproteins. For example a 
polypeptide of the invention can be used to gene^e an antibody that specifically binds the 
polypeptide. The polypeptides of the invendon can also be used as molecular weight 
markers, and as a food supplement. 

Medtodsare also provided for preventing, treadng or ameliotatingamedical condition 
whrch comprises admimstering to a mammalian subject a .he^peudcally effective amount of 
a composiUon comprising aprotem of U,e present invendon and a phannaceudcally 

acceptable canrier. 

In pardcular, the polypepddes and polynucleotides of dte invention can be utilized for 
example, as pan of meUrods for d.e prevention and/or treadnen. of disorders involving sepsis 
acute pancreatids. endo.oxic shock, cytokine induced shock, rheumatoid anhdtis. chtonie ' 
.nflamatoty ard,itis, pancreadc cell damage fiom diabetes mellitus type I. g,^ versus host 
dtsease. mflamatory bowel disease, inflam^on associated with pulmonary disease, od.er 
au,om™une disease or inflamato., disease. a„ antiproliferative agen. such as for ac„.e or 
chrome mylegenous leukemia or in Ore prevention of premature labor secondary .o 
intrautenne infections. 

The meftods of dre present invendon Iteher relate to methods for detecting dte 

presenceofthepolynucleoddesorpolypep.idesofd,e invention inasample. Suchmedrods 
can, for example, be utilized as par, of prognostic and diagnostic evaluation of disorder as 
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recited above and for the identification of subjects exhibiting a predisposition to such 
conditions. Furthermore, tiie invention provides methods for evaluating tiie efficacy of drugs, 
and monitoring tiie progress of patients, involved in clinical trials for tiie treabnent of 
disorders as recited above. 

The invention also provides metiiods for tiie identification of compounds tiiat 
modulate tiie expression of flie polynucleotides and/or polypeptides of tiie invention. Such 
metiiods can be utilized, for example, for tiie identification of compounds tiiat can ameliorate 
symptoms of disorders as recited above. Such metiiods can include, but are not limited to, 
assays for identifying compounds and otiier substances tiiat interact wftfi (e.g., bind to) tiie 
polypeptides of the invention. 

The metiiods of tiie invention also include metiiods for tiie treatinent of disorders as 
recited above which may involve tiie administration of such compounds to individuals • 
exhibiting symptoms or tendencies related to disorders as recited above. In addition, tiie 
invention encompasses metiiods for treating diseases or disorders as recited above by 
administering compounds and otiier substances tiiat modulate tiie overall activity of tiie target 
gene products. Compounds and otiier substances can effect such modulation eitiier on tiie 
level of target gene expression or target protein activity. 

5- BRIEF DESCRIPTION OF THE DRAWINHS 

FIG. 1 shows tiie sequence alignment of SEQ ID NO. 3 witii human (SEQ ID NO. 8), 
mouse (SEQ ID NO. 9), rat (SEQ ID NO. 10) and rabbit Interleukin-1 receptor antagonist (SEQ 
ID NO. 1 1). A- Alanine; R- Arginine; N- Asparagine; D- Aspartic Acid; C- Cysteine; E- 
Glutamic Acid; Q- Glutamine; G- Glycine; H- Histidine; I- Isoleucine; L- Leucine; K- Lysine; 
M- Metiiionine; F- Phenylalanine; P- Proline; S- Serine; T- Threonine; W- Tryptophan; Y- 
Tyiosine; V- Valine; X - any of tiie twenty amino acids. Gaps are presented as dashes. Amino 
acid numbers for all four sequences are labelled accordingly. 

FIG. 2 shows tiie nucleic acid sequences tiiat were obtained from tiie b^HFLS20W 
cDNA library using standard per, sequencing by hybridization signature analysis, and single 
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adenosme; C-.ytosi„e; G-guanosine; T-U,ymi^; ^ N-any of Ae four bases 

n0.3sh„W3fl,ean™,oacids«,u«,ceswhi.hco„«po„d,o„„*oades 1 to„gh240 
Of SEQ ID NO. 2. Tlese «,ue„ces are desigruted as SEQ ID NO. 3. A- Alanine; R- Argtaine- 
N- Aspa-agine; D- Aspardc Acid; C- Cystine; E- Olutanuc Acid; Q- Oluumine; G- Glycine- ' 
H- H,st,dn,e; I- boleuoine; L- Uucine; K-Lysine; M- Meftionine; F- Phenylalanine- P- ' 
Pn>Une; S- Serine; T- Hueo^e; W- Try^,^ y. j^.^ y_ ^ . 

ammo acids. vvciuy 

';°;*°"^'*^~^'8--'of-Pt°rbinding,egionlofh„„^h^^^^^ 
. be.a(SEQ,DNO. .2, and h™an In-erleuMn-l recepu,r an^gonis, (SEQ ID NO. I3)alig„ed 

wtf,acogna,eregionofSEQroN0.3(annnoacids.3*™ugh30ofSEQ,DN0.3, Residues 
conserved among all three domains are shown in boldface. 

FIG. 5 shows a,e nucleic acid sequence designated SEQ ID NO 4 (nucleotides 297 
^ough 1282 of SEQ ID NO: 4 eoncspond to SEQ m NO: 2) and are described in Example 6 
The first eleven nucleic acid sequences correspond to vector sequence. 

FIG. 6 shows the amino acid sequence encoded by SEQ ID NO. 4 (amino acids 76 

lliro>ighl55ofSEQIDNO:5conespondtoSEOIDNO-31 Thi,, ■ 

. . f 'u lu NU, 3). Thts ammo actd sequence is 

designated SEQ ID NO. 5 and is described in Example 6. 

FIG 7 presents an amino acid aUgnment of SEQ ID NO. 5 (amino acids I through 155 

HlMLlRASlC-nrehomology between thesetwosequeneesisdiscussed in Examples 

«*°-SEQ,DNa6which,epresentsanex,ension(meunderlinedsequ»ce)of 
are nuclerc acid sequence conesponding to SEQ ID NO. 4 and is described in Example 7 

FIGS 9 9A-C show the genomic sequence conesponding ,o SEQ ID Nos. 1 , 2 and 4 6 
Tire r^lauon of the genomic clone (SEQ ID N0:7 ) fiom which this sequence was derived is 
descnbed in Example 8. A- adenosine; C^ytosine; G-gua„osine; T-drymine. Ambiguous 
~ are designated as follows: R indicates A or O; M indicates A or C; W indicates A or 

T;Y,nd,catesCorT;SindicatesCorG;KindicatesGorT;VindicatesAorCorG-H 
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indicates A or C or T; D indicates A or G or T; B indicates C or G or T; and N indicates any of 
the four bases. 

FIGS lOA-C show a genomic clone (SEQ ID NO: 8) which is aii extension of the 
genomic sequence presented in Figure 9A-C (SEQ ID NO: 7). SEQ ID NO: 8 includes the the 
5< extended sequence shovsTi in SEQ ID NO: 6 for ilie InteiHeukin-1 Receptor Antagonist 

extension presented in SEQ ID NO: 6. The isolation of this genomic clone (SEQ ID N0:7 ) 
from whicli tliis sequence was derived is described in Example 1 1 . A- adenosine; C-c>'tosine, 
G-guanosine; T-th>'mine. Ambiguous positions are designated as follovijs: R indicates A or G; 
M indicates A oi C; W indicates A or T; Y indicates C or T; S indicates C or G; K indicates G 

1 0 or T; V indicates A or C or G; H indicates A or C or T; D indicates A or G or T; B indicates C 

or G or T; and N mdicates any of the four bases. 

6. MODES FOR CARRYING OUT THE INVENTION 
6.1. DEFINITIONS 

1 5 The term "nucleotide sequence" refers to a heteropolymer of micleotides or the 

sequence of these nucleotides. The terms "nucleic acid" and "polynucleotide" are also used 
interchangeably herein to refer to a heteropolymer of nucleotides. Generally, nucleic acid 
segments provided by this invention may be assembled from fragments of the genome and 
short oligonucleotide linkers, or from a series of oligonucleotides, or from individual 

2 0 nucleotides, to provide a synthetic nucleic acid which is capable of being expressed in a 

recombinant transcriptional unit comprising regulatory elements derived from a microbial or 
viral operon. or a enkaryotic gene. 

The temis "oligonucleotide fragment" or a "polynucleotide fragment", "portion," or 
"segment" is a stretch of polypeptide nucleotide residues which is long enough to use in 
2 5 polymerase chain reaction (PGR) or various hybridization procedures to identify or amplify 
identical or related parts of mRNA or DNA molecules. 

The terms "oligonucleotides" or "nucleic acid probes" are prepared based on the 
polynucleotide sequences provided in the present invention. Oligonucleotides comprise 
portions of such a polynucleotide sequence having at least about 15 nucleotides and usually at 
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.eas.abo„.20«=s.Nuc,eicacidp„bes«p„rtoos„f.chap„,^^,eo«^ 
sequence having fewer„„cleofidesfl»„ab<,„,6kb.usuallyfe„^a,a„abo« I kb After 
appropna.e ,„ eU„,na,e false posMves. Aese probes „ay. for exa„,p,e, be used » 

detenninewhefter specific mRNAn,oIeouIesarepresen,inaceIl or assuccrto isolate 
s^iar nucleic acid sequences ftom chromosomal DNA as described by Walsh e. al. (Walsh 

P.S. etal., 1992,PCRMethodsAppn:241-250). 

Tie .erm "probes" includes oatoally „ccuni„g „, ,ecombina„, or chemically 
syntesized single- or double-stranded nucleic acids. Tl,ey ™ay be labeled by nick 
.-nslaticn. KJenow fill,„ reaction. PCR or other methods „el, knowrfin the an Probes of 
*e present invention, their preparation and/or labeling are elaborated in Sambrook, J et a, 
1989,Molecu.arCloni„g: A Uboratory Manual, Cold Spring Harbor Labo,..ory NYor" 
Ausubel, F.M. e, 1989, Current Protocols in Molecular Biology, Xohn Wiley & S„< New 
York NY, both of which are incotporated herein by reference in their entirety 

The tenn "stringent" is used to refer to conditions that are commonly understood in 
fte art as stringent. Suingen. conditions can include highly stringent conditions </ e 
hybridization to filter-bound DNA under in 0.5 M NaHPO. 7% sodium dodecyl sulfate 

(SDS), 1 ■^EDTAat65»C,and„ashingm0.1xSSaO.,o/,SDSat68»C),andmode,.te,y 
stringent conditions (U, washing in 0.2xSSa0.1% SDS at 42° C). 

In instances whe^in hybridization of deoxyoligonucleotides is concemed, addidonal 
exemplary sotogen, hybridization conditions include washing in 6xSSC/0.05% sodium 
pytophosphate at 3rc (for ,4-basc oHgos), 48"C (for 17-base oligos), 55"C (for 20-base 
oligos), and 60°C (for 23-base oUgos). 

^='="""-°»Mnan,,"whcnus^he.in.orcfer.oapolypeptideorprotei„.means 
«.at a polypeptide or protein is derived from recombinant (e.g., microbial or mammalian) 
expression systems. -Microbia," refers to recombinant polypeptides or proteins made in 
bactenal or funga, (e.g., yeast) expression systems. As a product, "recombinant microbial" 
defines a polypepUde or protein essentially fee of nadve endogenous substances and 
unaccompanied by associated native glycosylation. Polypeptides or proteins expressed in 
most bacterial cultures, e.g., £ ^ of glycosylation modifications; polypeptides 
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or proteins expressed in yeast will have a glycosylation pattern in general different from those 
expressed in mammalian cells. 

The term "recombinant expression vehicle or vector" refers to a plasmid or phage or 
virus or vector, for expressing a polypeptide from a DNA (RNA) sequence. An expression 
vehicle can comprise a transcriptional unit comprismg an assembly of (1) a genetic element 
or elements having a regulatory role in gene expression, for example, promoters or enhancers, 
(2) a structural or coding sequence which is transcribed into mRNA and translated into 
protein, and (3) appropriate transcription initiation and termination sequences. Structural 
units intended for use in yeast or eukaryotic expression systems preferably include a leader 
sequence enabling extracellular secretion of translated protein by a host cell. Alternatively, 
where recombinant protein is expressed without a leader or transport sequence, it may include 
an N-terminal methionine residue. This residue may or may not be subsequently cleaved 
from the expressed recombinant protein to provide a final product. 

The term "recombinant expression system" means host cells which have stably 
integrated a recombinant transcriptional unit into chromosomal DNA or carry the 
recombinant transcriptional unit extrachromosomally. Recombinant expression systems as 
defined herein will express heterologous polypeptides or proteins upon induction of the 
regulatory elements Unked to the DNA segment or synthetic gene to be expressed. This term 
also means host cells which have stably integrated a recombinant genetic element or elements 
having a regulatory role in gene expression, for example, promoters or enhancers. 
Recombinant expression systems as defined herem will express polypeptides or proteins 
endogenous to the cell upon induction of the regulatory elements linked to the endogenous 
DNA segment or gene to be expressed. The cells can be prokaryotic or eukaryotic. 

The term "open reading frame," ORF. means a series of nucleotide friplets coding for 
amino acids without any termination codons and is a sequence translatable into protein. 

The term "expression modulating fragment," EMF, means a series of nucleotides 
which modulates the expression of an operably linked ORF or another EMF. 

As used herein, a sequence is said to "modulate the expression of an operably linked 
sequence" when the expression of the sequence is altered by the presence of the EMF. EMFs 
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mdude. but ^ no, I WW p„™,«. and p™„„,« „«iu,aa„g sequences Onducibic 
demen,.). One class of EMFs are 6agn,en.s which induce fte exp;^ion or an opcably 
lu&ed ORF .n response to a specific regulatory factor or physiological even,. 

As used herein, an "upake modulating flagmen^ UMF. means a series of 
nucleotides which mediaie uptake of a lirfced DNA fragment into a cell. UMFs can be 
readtly identified using known UMPs as a targe, sequence or target .notif wim the computer- 
based systems described below. 

The presence and activity of a UMF can be conflnned by attaching ti,e suspected 
UMF to a marker sequence. The resulting nucleic acid molecule is ^ incubated wim an 
appropriate host under appropriate conditions and the uptake of the marker sequence is 
detenumed. As described above, a UMF will increase tite fi«,uency of uptake of a linked 

marker sequence. 

The term "active" refers to those fomts of tite polypeptide which tetain tite biologic 
and/or immunologic activities of any naturally occurring polypeptide. 

n.e tem, "namrally «^uning polypeptide" refers to polypeptides produced by cells 
to have no. been genetically engineeted and specifically con.empla.es various polypeptides 
anstng ftom post-tianslational modifications of the polypeptide including, but not limited to 
acetylatton, carboxylation, glycosylation, phosphorylation, lipidation and acylation. 

The tem, "derivative" refers to polypeptides chemically modified by such techniques 
as ubtqultination, labeUng (e.g., wifl, radionuclides or various enzymes), pegylation 
(denvatization wiu, polyeti,ylene glycol) and insertion or substinttion by chemical synthesis 
of ammo acids such as omiUnne, which do no. normally occur in human ptoteim. 

The term "recombmant variant" refers .o any polypeptide differing fiom naturally 
occumng polypeptides by amino acid insertions, deletions, and substim.ions, crea,ed using 
recombinant DNA techniques. Guidance in detemtimng which amino acid residues may be 
replaced, added or deleted wititou. abolishing activities of interest, such as cellular 
t^ffichng, may be fo^d by comparing dte sequence of the particular polypeptide witi, dta, 
of homologous peptides and minimizing tite number of amino acid sequence changes made in 
regions of high homology. 
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Preferably, amino acid "substitutions" are tlie result of replacing one amino acid with 
another amino acid having similar structural and/or chemical properties, i.e., conservative 
amino acid replacements. Amino acid substitutions may be made on the basis of similarity in 
polarity, charge, solubility, hydrophobicity, hydrophUicity, and/or the amphipathic nature of 
the residues involved. For example, nonpolar (hydrophobic) amino acids include alanine, 
leucine, isoleucine, valine, proline, phenylalanine, tiyptophan, and methionine; polar neutral 
amino acids include glycine, serine, threonine, cysteine, tyrosine, asparagine, and glutamine; 
positively charged (basic) amino acids include arginine, lysine, and histidine; and negatively 
charged (acidic) amino acids include aspartic acid and glutamic acid. ^Insertions" or 
"deletions" are typically in the range of about 1 to 5 amino acids. The variation allowed may 
be experimentally determined by systematically making insertions, deletions, or substitutions 
of amino acids in a polypeptide molecule using recombinant DNA techniques and assaying 
the resulting recombinant variants for activity. 

Altematively, where alteration of fimction is desired, insertions, deletions or non- 
conservative alterations can be engineered to produce altered polypeptides. Such alterations 
can, for example, alter one or more of the biological functions or biochemical characteristics 
of the polypeptides of the invention. For example, such alterations may change polypeptide 
characteristics such as ligand-binding affinities, interchain affinities, or degradation/turnover 
rate. Further, such alterations can be selected so as to generate polypeptides that are better 
suited for expression, scale up and the like in the host cells chosen for expression. For 
example, cysteine residues can be deleted or substituted with anotiier amino acid residue in 
order to eliminate disulfide bridges. 

As used herein, "substantially equivalent" can refer botii to nucleotide and amino acid 
sequences, for example a mutant sequence, tiiat varies from a reference sequence by one or 
2 5 more substitutions, deletions, or additions, tiie net effect of which does not result in an 

adverse functional dissimilarity between tiie reference and subject sequences. Typically, such 
a substantially equivalent sequence varies from one of those listed herein by no more tiian 
about 20% (Le,, the number of individual residue substitutions, additions, and/or deletions in 
a substantially equivalent sequence, as compared to tiie corresponding reference sequence. 
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d.vided by tt. .otal aumber of ^idue. in fte subsUntiaUy «„. sequence i. about 0 2 
or less). Such a sequence is said ,o ..ve 80% sequence identity to ,l,e listed sequence In one 
embodinten, a substandaily equivalent. ^ .utant. sequence of the invention varies fan, a 
listed sequence by no more than lOT. (90% sequence identity); in a variation of this 
embodiment, by no more than 5% (95% sequence idendty); and in a further variadon of this 
embodiment, by no more than 2% (98% sequence idendty). Substantially equivalent ^ 
mutant, ammo acid sequences according to the invention generally have at least 95%' 
sequence idendty with a listed amino acid sequence, wheteas substantially equivalent 
nucleodde sequence of the invendon can have lower pctcen. sequence'identides, talcing into 
account, for example, the .cdundancy or degene..cy of the genetic code. For the of 
die present mvendon. sequences having substanUally equivalent biological activity and 

substandally equivaleM expression characteristics aie consideied substandally equivaleht 

For die punxises of detennining equivalence, Uuncadon of die sequence (. g. via a 

mutadon which creates a spurious stop codon) should be disregarded. 

Nucleic acid sequences encoding such substantially equivalent sequences e.^ 

sequences of die recited percent idendties. can routinely be isolated and identified via' 

standard hybridization procedures well known to those of skill in ttie art. 

Where desired, an expiession vector may be designed to contain a "signal or leader 

sequence" which will direct die polypeptide dirough the membiane of a cell Such a sequence 

may be nadually present on die polypeptides of die ptesent mvention or provided fe,m 

heterologous protein sources by recombinant DNA techniques. 

A polypeptide "iragment,- "portion." or "segment" is a sdetch of amino acid tesidues 

o at leas, about 5 amino acids, often a. least about 7 amino acids, typically a. least about 9 to 
ammo acds, and. in various embodiments, at leas, abon, 17 or more amino acids To be 

active, any polypeptide must have suffieien. lengd, to display biologic and/or immunologic 

activity. 

Alternatively. „=combi„an, variants encoding diese same or similar polypeptides may 
be syntiiesi^ or selected by making use of die "redundancy" in the genetic code Various 
codon substiditions, such as die silent changes which produce various restiicdon si.es. may be 
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introduced to optimize cloning into a plasmid or viral vector or expression in a particular 
prokaryotic or eukatyotic system. Mutations in the polynucleotide sequence may be reflected 
in the polypeptide or domains of other peptides added to the polypeptide to modify the 
properties of any part of the polypeptide, to change characteristics such as ligand-binding 
5 affinities, interchain affinities, or degradation/turnover rate. 

The term "activated" cells as used in this application are those which are engaged in 
extracellular or intracellular membrane trafficking, including the export of neurosecretory or 
enzymatic molecules as part of a normal or disease process. 

The term "purified" as used herein denotes that the indicated nucleic acid or 
1 0 polypeptide is present in the substantial absence of other biological macromolecules, e.g. , 
polynucleotides, proteins, and the like. In one embodiment, the polynucleotide or 
polypeptide is purified such that it constitutes at least 95% by weight, more preferably at least 
99.8% by weight, of the indicated biological macromolecules present (but water, buffers, and 
other small molecules, especially molecules having a molecular weight of less than 1000 
1 5 daltons, can be present). 

The term "isolated" as used herein refers to a nucleic acid or polypeptide separated 
from at least one other component (e.g., nucleic acid or polypeptide) present with the nucleic 
acid or polypeptide in its natural source. In one embodiment, the nucleic acid or polypeptide 
is found in the presence of (if anything) only a solvent, buffer, ion, or other component 
2 0 normally present in a solution of the same. The terms "isolated" and "purified" do not 
encompass nucleic acids or polypeptides present in their natural source. 

The term "infection" refers to the introduction of nucleic acids into a suitable host cell 
by use of a virus or viral vector. 

The term "transformation" means introducing DNA mto a suitable host cell so that the 
2 5 DNA is replicable, either as an extrachromosomal element, or by chromosomal integration. 

The teim "transfection" refers to the taking up of an expression vector by a suitable 
host cell, whether or not any coding sequences are in fact expressed. 

The term "intermediate fragment" means a nucleic acid between 5 and 1000 bases in 
length, and preferably between 10 and 40 bp in length. 
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The tenn "s«,aed" includes a proteii tta, is ^nsported ac«,ss or Oro^U a 
membrane, including ttan^port as a resul, of si»,al sequences in i,s amino acid sequence 
When ,. is expressed in a suitable hos. cell. "Seoreled" proteins include ,viU.ou, Umi.a.ion 
protems secret »hol,y (e.g.. soluble proieins) or pardally (e.g.. .ccepu,.) from U.e cell in 
Which ftey a. exposed. "Sec^ted" also include wimout iimiMon proteins vvhich 

a., transported across d,e memb™,e of ,he endoplasmic reticulum. "Seated" proteins ate 
abo to includeptoteins containing non-t^ical signal sequencesCe,. Interleukin-, 

Be,a, see Kt^ney. P.A. and Young. P.lt (1992) Caakme 4(2): .34 -143) and facto. 

.eleasedtamdamagedcells(e.g.Imerleukin-lReceptor Antagonist See Arend, W.P. ct al 
(1998) Annu^Rev. Immunol. 16:27-55) 

Eachof theabove temts is mean, to encompasses all that is described for each, mUess 

the context dictates otherwise. 

NUCLEIC Anns ANT) POT vPEPTinF. np .mTrmnri 

Nucleotide and amino acid sequences of the invention are reponed below. Fragments 
of the proteins of the ptesen. invention which ate capable of exhibiting biological activity are 
a^so encompassed by d.ep.e«„t invenUon. Fmgntents of the protein may be in linearfotm or 

fey may be cyclizedusingknown methods, for example, as descdbcd in H.U Satagovi et 
al., Bton-echnology 10, 773-778 (1992) and in R. S. McDowell, e. al., J. Amer. Chem Soc 
< 14, 9245-9253 (1992), bod, of which ate incotporated herein by teference. Such ,i.gmen.s 
may be fi,sed to carrier molecules such as umnunoglobulins for many putposes. including 
mcreasmg the vale™.y of protein binding sites. For example, fragments of the ptotein may be 
teough -linker" sequences to the Fc potUon of an immunoglobulin. For a bivalent fotm 
of the protein, such a fusion could be to the Fc pottion of an IgG molecule Other 
mununoglobulin isotypcs may also be used to genetate such fitsion.. For example, a protein- 
IgM fttston would generate a decavalent fom, of the protein of the invendon. 

The present invendon also ptovides both fitlMength and mature fonns (for example 
wiftout a signal sequence or ptecusor sequence) of the disclosed proteins. Tlte tull-length ' 
fonn of the such proteins is identified in the sequence listing by translation of dte nucleotide 
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sequence of each disclosed clone. The mamre form of such protein may be obtained by 
expression of the disclosed foil-length polynucleotide in a suitable mammalian cell or other 
host cell. The sequence of the mature form of tlie protein is also detenninable from the amino 
acid sequence of the foil-length form. Where protein of the present invention is membrane 
5 bound, soluble forms of the protein are also provided. In such forms part or all of the regions 
causing the protein to be membrane bound are deleted so that the protein is fully secreted 
from the cell in which it is expressed. 

Tlie present invention also provides genes corresponding to th6 cDNA sequences 
disclosed herein. The corresponding genes can be isolated in accordance with known methods 

1 0 using the sequence information disclosed herein. Such methods include the preparation of 
probes or primers from the disclosed sequence information for identification and/or 
amplification of genes in appropriate genomic libraries or other sources of genomic materials. 
Species homologs of the disclosed polynucleotides and proteins are also provided by the 
present invention. Species homologs may be isolated and identified by making suitable 

1 5 probes or primers from the sequences provided herein and screening a suitable nucleic acid 
source from the desired species. The invention also encompasses allelic variants of the 
disclosed polynucleotides or proteins; that is, naturally-occumng alternative forms of the 
isolated polynucleotide which also encode proteins which are identical, homologous or 
related to that encoded by the polynucleotides. The compositions of the present invention 

2 0 include isolated polynucleotides, including recombinant DNA molecules, cloned genes or 
degenerate variants thereof, especially naturally occurring variants such as allelic variants, 
novel isolated polj'pcptides, and antibodies that specifically recognize one or more epitopes 
present on such polypeptides. Species homologs of the disclosed polynucleotides and 
proteins are also provided by the present invention. Species homologs may be isolated and 

2 5 identified by making suitable probes or primers from the sequences provided herein and 
screening a suitable nucleic acid source from the desired species. The invention also 
encompasses allelic variants of the disclosed polynucleotides or proteins; tliat is. naturally- 
occurring alternative forms of the isolated polynucleotide which also encode proteins which 
are identical, homologous or related to that encoded by the polynucleotides. 



wo 99/51744 



PCTAJS99/0429I 



18 



NUOl Fir ari ps OF Tin? iMvi7>7nf|f , 
The isolated polynucleoUdes of tt,e i„venao„ include, bu, are not limited to a 
polynucleotide encoding a polypepdde comprising .he amino acid sequence of SEQ ID NOS: 



TTe isolated polynucleotides of the invendon teher include, bu, are no. limited to a 
polynudeofde comprising the nucleotide sequence ofSEQ ID NOS- 1 2 4 or 6- a 
polynucleotide comprising the Ml length protein coding sequence of SEQ ID NOS - 1 2 4 
or 6, and; a polynucleotide comprising the nucleotide sequence of the maune protein .Coding 
^u.ce OfSEQ ID NOS: ,.2.4,„r6. The polynucleotides ofthe present invention also 
mclude. but are not limited to, a polynucleotide te hybridizes to the complement of the 
nucleotide sequence of SEQ ID NOS: 1. 2, 4. or 6 under sdingen, hybridi.a.ion conditions- a 
polynucleotide which is an allelic variant of any polynucleotide tecited above- a 
polynucleotide which encodes a species homologue of any of the proteins reci'.ed above- or a 
po ynucleotide tha. encodes a polypeptide comprising a specific domain or ti^cation o^ the 
polypeptide ofSEQ ID NOS: 1, 2, 4. or 6. 

The isolated polynucleotides of the invention firter include, bu. are not lin,i.ed to a 
polynucleotide comprising the nucleotide sequence of fte genomic clone SEQ ID NOS- 7 or 
8; a polynucleotide assembled fiom one or mo., of tite exons of SEQ ID NOS - 7 or 8 (e g 
alternative splicing, ; a polynucleotide assembled from one or more of the introns of SEQffi 
NOS: 7 or 8; a polynucleotide assembled ftom one or mo,^ of exons of SEQ ID NOS- 7 
or 8 and one or more of the introns of SEQ ID NOS: 7 or 8; a polynucleotide comprising tire 
<ul llengft protein coding sequence of SEQ ID NOS: 7 or 8; a polynucleotide comprising the 
nucleotide sequence of the mature protein coding sequence of SEQ ID NOS- 7 or 8 

The polynucleotides of ttte present invention also include, but are no, limited to a 
polynucleotide to hybridizes ,o the complement of the nucleotide sequence of SEQ ID 
NOS: 7 or 8 under stiingen. hybridization conditions; a polynucleotide tita. hybridizes ,o ,he 
complemen, of any one of ti,e intions or exonsof SEQ ID NOS: 7 or 8 under srtngen. 
hybr,diza.ion cond.tions; a polynucleotide which is an allelic varian, of any polynucleotide 
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recited above; a polynucleotide which encodes a species homologue of any of the proteins 
recited above; or a polynucleotide that encodes a polypeptide comprising a specific domam or 
truncation of the polypeptide of SEQ ID NOS: 7 or 8. 

The polynucleotides of the present invention still further include, but are not limited 
5 to, a polynucleotide comprising the nucleotide sequence of the cDNA insert of clone pIL- 1 Hy 
deposited with the American Type Culture CoUection (ATCC; 10801 University Blvd., 
Manassas, Virginia, 201 10-2209, U.S.A.); a polynucleotide comprising a nucleotide sequence 
encoding the amino acid sequence of SEQ ID NO: 3 or 5 which polynucleotide is assembled 
from the cDNA insert of clone pIL-lHy273; a polynucleotide comprisfng the full length 
1 0 protein coding sequence of SEQ ID NO: 3 or 5 which polynucleotide is assembled firom the 
cDNA insert of clone pIL-lHy273;or, a polynucleotide comprising the nucleotide sequence 
of the mature protein coding sequence of SEQ ID NO: 3 or 5 . 

The polynucleotides of the invention additionally include the complement of any of 
the polynucleotides recited above. 
^ ^ The polynucleotides of the invention also provide polynucleotides including 

nucleotide sequences that are substantially equivalent to the polynucleotides recited above. 
Polynucleotides according to the invention can have at least about 80%, more typically at 
least about 90%, and even more typically at least about 95%, sequence identity to a 
polynucleotide recited above. The invention also provides the complement of the 
polynucleotides including a nucleotide sequence diat has at least about 80%, more typically at 
least about 90%, and even more typically at least about 95%, sequence identity to a 
polynucleotide encoding a polypeptide recited above. The polynucleotide can be DNA 
(genomic, cDNA, amplified, or synthetic) or RNA. Methods and algorithms for obtaining 
such polynucleotides are well known to those of skill in the art and can include, for example, 
methods for determining hybridization conditions which can routinely isolate polynucleotides 
of the desired sequence identities. 

A polynucleotide according to the invention can be joined to any of a variety of other 
nucleotide sequences by well-established recombinant DNA techniques (see Sambrook J et 
al. (1989) Molecular Cloning: A Uboratory Manual, Cold Spring Harbor Laboratory, NY). 
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Useful nucleoade sequences for joimng ,„ potyp^ies include an assortment of veclo. e . 
Plasnuds, cosmids. lambda phage dertvatlves, phagemid, and U,e IBce. U,a. are well Icnown 'J 
ae art. Accorfingly. fte invention also provides a vector including a polynudeodde of fte 
mven„on and a host cell containing the polynucleotide. In general. d,e vector contains an 

ongtn of .plication functional inatleastone organise, convenient restricdonendonuclease 
sttes, and a selectable n«rker for the host cell. Vectors acconiing to the invention include 

expt^sion vectors. Micafion vectors, ptobe genetation vectors, and sequencing vectors A 
host cell according to the invention can be a p^karyotic or eukaryotic cell and can be a 
unicellular organism or part of a multicellular organism. 

The sequences falling within the scope of the p,«,e« invention ate not limited to the 
specflc sequences herein de»=ribed, but also include allelic variations theteof Allelic 
vanauons can be routinely detennined by comparing fte sequence provided in SEQ ID-NOS- 
1. 2. 4. 6. or 7. a representative fragment thereof, or a nucleotide sequence at least 99 9% 
.dentical to SEQ ID NOS: 1, 2. 4. 6, or 7, with a sequence f.m anodter isolate of the same 
speces. Furthennore, to accommodate codon variability, the invention includes nucleic acid 
molecules codmg for the same amino acid sequences as do the specific ORFs disclosed 
hen=m. In other words, in the coding region of an ORF, subsdtution of one onion for another 
whtch encodes the same amino acid is expressly contemplated. Any specific sequence 
disclosed herein can be readily screened for etrors by resequencing a particular fragment 
such as an ORF. in both directions (i.e.. sequence botfi strands). 

The present invendon further ptoyides tecombinant constntcts comprising a nucleic 
acd havmg the sequence of SEQ ID NOS: 1. 2. 4. 6, or 7, or a fragmem thereof TTte 
recombinant consUucts of the p.sent invention comprise a vector, such as a plasmid or vital 
vector, m,o which a nucleic acid having the sequence of SEQ ID NOS: 1. 2, 4, 6. or 7 or 8or a 
fragment then=„f is inserted, in a forward or teverse orientaUon. In the case of a vector 
comprising one of the ORFs of dte present invention, the vector may farther comprise 
regulator, sequences, tacluding for example, a promoter, operably linked to the ORF For 
vectors comprising the EMFs and UMFs of the ptesen. invention, the vector may ftaher 
compnse a marker seque™. or heterologous ORF operably linked to the EMF or UMF 
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Large numbers of suitable vectors and promoters are known to those of skill in the art and are 
commercially available for generating the recombinant constructs of the present invention. 
The following vectors are provided by way of example. Bacterial: pBs. phagescript, 
PsiX174, pBluescript SK, pBs KS, pNH8a, pNH16a, pNH18a, pNH46a (Stratagene); 
pTrc99A,pKK223-3,pKK233-3,pDR540.pRIT5 (Pharmacia). Eukaiyotic: pWLneo, 
pSV2cat, pOG44. PXTI, pSG (Stratagene) pSVK3. pBPV. pMSG. pSVL (Pharmacia).' 

•Die isolated polynucleotide of the invention may be operably linked to an expression 
control sequence such as the pMT2 or pED expression vectors disclosed in Kaufman et al 
Nucleic Acids Res. 19, 4485-4490 (1991). in order to produce the protein recombmantly. ' 
Many suitable expression control sequences are known in the art. General methods of 
expressing recombinant proteins are also known and are exemplified in R. Kaufinan, Methods 
in Enzymology 185, 537-566 (1990). As defined herem "operably linked" means thJt the 
isolated polynucleotide of the invention and an expression control sequence are situated 
within a vector or cell in such a way that the protein is expressed by a host cell which has 
been transformed (transfected) with the ligated polynucleotide/expression control sequence. 

Promoter regions can be selected from any desired gene using CAT (chloramphenicol 
transferase) vectors or other vectors with selectable markers. Two appropriate vectors are 
PKK232-8 and pCM7. Particular named bacterial promoters include lad. lacZ. T3. T7. gpt, 
lambda Pr, and trc. Eukaiyotic promoters include CMV immediate early, HSV thymidine 
kinase, early and late SV40. LTRs from retrovirus, and mouse metallothionein-I. Selection of 
the appropriate vector and promoter is well within the level of ordinary skill in the art. 
Generally, recombinant expression vectors will include origins of replication and selectable 
markers permitting transformation of the host cell, e.g., the ampicillin resistance gene ofE. 
coli and S. cerevisiae TRP 1 gene, and a promoter derived from a highly-expressed gene to 
direct transcription of a downstream structural sequence. Such promoters can be derived 
from operons encoding glycolytic enzymes such as 3-phosphoglycerate kinase (PGK), a- 
factor, acid phosphatase, or heat shock proteins, among others. The heterologous structural 
sequence is assembled in appropriate phase with translation initiation and termination 
sequences, and preferably, a leader sequence capable of directing secretion of translated 
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P«>te.n ,„,„ periplastic space or exuacellula, medium. Opaonally, U,e heterologous 
sequence can encode a ftsion protein including an N-terminal idenUficadon peptide 
unpartng desired characterisUc^ e.g.. ..abi.izaUon or simplified purification of expressed 

recombin.n.p,.duct Useful expression vectors for bacterial useare constructed by inserting 
a structural DNA sequence encoding a desired protein together «i.h suitable translation 

.nmafon and ,en„i„ado„ signals in o,.n.ble reading phase with a fimctional promoter The 

vector wii, comprise one or mo^phenotypicselectablemarkers and an origin of replication 
to ensure maintenance of the vector and to, if desirable, provide amplification within the host 
Suitable prokaryodc hosts for transformation include £ co,, Baaius'suiWls, Salmonella ' 
OpA-».™ and various species within the gene,. Pseudomonas, SUeptomyces and 
Staphylococcus, although other, may also be employed as a matter of choice. 

AS a representative but non-limiting example, usefid expn=ssion vecto,. for bacterial 
use can comprise a selecUble maricer and bacterial origin of replication derived from 
commercially available plasmids comprising genetic elements of .he well known cloning 
vector PBR322 (ATCC 37017). Such commercial vectors include, for example. pKK223-3 
(Pharmacia Fine Chemicals, Uppsala, Sweden) and GEM 1 (Promega Bio.ec. Madison WI 
USA). Tlrese pBR322 "baokboae- sections are combined with an appropriate promoted and 
the suuctural sequence to be expressed. Following hansformation of a suitable host strain and 
growm of the host sdam to an appropriate cell density, dre selected promoter is induced or 
derepressed by appropriate means (e.g., temperature shift or chemical induction) and cells are 
cultured for an additional period, alls are typically harvested by centriftrgation. disrupted by 
Physrcal or chemic^ means, and tfre resulting crude exuact retamed for further purificadon 
Included widriu dre scope of the nucleic acid sequences of the invention are nucleic 
acd sequences drat hybridize under stringent conditions to a fi^ent of d,e DNA sequence 
m F.gures2. 5. 8. or 9 or its complement, which fmgmem is greater d,an about 1 0 bp 
P^ferably 20-50 bp. and even greau. d», 100 bp. In accordance wid, the invention 
polynucleotide sequences winch encode dre «,vel nucleic acids, or ftncdonal equivaients 
thereof, may be used to generate recombinant DNA molecules tha, direct d,e expression of 
d.at nucleic acid, or a functional equivalent drereof. in appropriate host cells 
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The nucleic acid sequences of the invention are further directed to sequences which 
encode variants of the described nucleic acids. These amino acid sequence variants may be 
prepared by methods known in the art by introducing appropriate nucleotide changes into a 
native or variant polynucleotide. There are two variables in the construction of amino acid 
sequence variants: the location of the mutation and the nature of tiie mutation. The amino 
acid sequence variants of the nucleic acids are preferably constructed by mutating the 
polynucleotide to give an amino acid sequence tiiat does not occur in nature. These amino 
acid alterations can be made at sites that dififer in tiie nucleic acids from different species 
(variable positions) or in highly conserved regions (constant regions)* Sites at such locations 
will typically be modified in series, e.g., by substituting fii^t vnth conservative choices (e.g., 
hydrophobic amino acid to a different hydrophobic amino acid) and tiien witii more distant 
choices (e.g., hydrophobic amino acid to a charged amino acid), and tiien deletions or " 
insertions may be made at the target site. Amino acid sequence deletions generally range 
from about 1 to 30 residues, preferably about 1 to 10 residues, and are typically contiguous. 
Amino acid insertions include amino- and/or carboxyl-terminal fusions ranging in length 
from one to one hundred or more residues, as well as intrasequence insertions of single or 
multiple amino acid residues. Intrasequence insertions may range generally from about 1 to 
10 amino residues, preferably from 1 to 5 residues. Examples of terminal insertions include 
tiie heterologous signal sequences necessary for secretion or for intracellular targeting in 
different host cells. 

In a preferred method, polynucleotides encoding tiie novel nucleic acids are changed 
via site-directed mutagenesis. This metiiod uses oligonucleotide sequences tiiat encode tiie 
polynucleotide sequence of tiie desired amino acid variant, as well as a sufficient adjacent 
nucleotide on botii sides of the changed amino acid to fonn a stable duplex on eitiier side of 
tiie site of being changed. In general, tiie techniques of site-directed mutagenesis are well 
known to tiiose of skill in tiie art and tiiis technique is exemplified by publications such as, 
Edebnan et a/., DNA 2:183 (1983). A versatile and efficient method for producing site- 
specific changes in a polynucleotide sequence was published by Zoller and Smith, Nucleic 
AcidsRes. 10:6487-6500 (1982). PGR may also be used to create amino acid sequence 
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variants of «,e novel nucleic acids. When small amounts of template DNA axe used as 
startmg material. prime,<s) U.t differs slighdy in se<,uence fiom the corr^ponding region in 
the template DNA can generate the desired amino acid variant. PGR amplification results in a 
poputation of pn^duct DNA fmgments that differ from the polynucleotide template encoding 
fte polypepUde at the position specified by the primer. Tlte product DNA fragments replace 
a,e corresponding region in tte plasmid and this gives the desired amino acid variant 

A fimher technique for generating amino acid variants is the cassette mutagenesis 
technique described in Wei. 2^^:315 (.985); and other mutagenesis techniques 
well known in the art, such as. for example, the techniques in Sambro„\ e, al. sypra. and 
e^^^iJl^^^aM^^ Ausubel « Due to the inherent degeneracy of the 
genetic code, other DNA sequences which encode substantially d,e same or a functionally 
equtvalen. amino acid sequence may be used in the pmctice of the invention for the cloning 
and expression of these novel nucleic acids. Such DNA sequences include those which are 
capable of hybridizing to the appropriate «,vel nucleic acid sequence under stringent 
conditions. 
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6-5. HOSTS 

The present invention fiirther provides host cells genetically engineered to contain the 
polynucleotides of the invention. For example, such host cells may contain nucleic acids of 
the invention introduced into the host cell using known transformation, transfection or 
5 infection methods. The present invention still further provides host cells genetically 

engmeered to express the polynucleotides of the invention, wherein such polynucleotides are 
in operative association with a regulatory sequence heterologous to the host cell which drives 
expression of the polynucleotides in the cell. 

The host cell can be a higher eukaryotic host cell, such as a mmnmalian cell, a lower 

1 0 eukaryotic host cell, such as a yeast cell, or the host cell can be a prokaryotic cell, such as a 
bacterial cell. Introduction of the recombinant construct into the host cell can be effected by 
calcium phosphate transfection, DEAE, dextran mediated transfection, or electroporation 
(Davis, L. et al, Basic Methods in Molecular Biology (1986)). The host cells containing one 
of polynucleotides of the invention, can be used in conventional manners to produce the gene 

1 5 product encoded by the isolated fragment (in the case of an ORF) or can be used to produce a 
heterologous protein under the control of the EMF. 

Any host/vector system can be used to express one or more of the ORFs of the present 
mvention. These include, but are not limited to, eukaryotic hosts such as HeLa cells, Cv-1 
cell, COS cells, and Sf9 cells, as well as prokaryotic host such as £^ co/z and A subtilis . The 

2 0 most preferred cells are those which do not normally express the particular polypeptide or 
protein or which expresses the polypeptide or protein at low natural level. Mature proteins 
can be expressed in mammalian cells, yeast, bacteria, or other cells under the control of 
appropriate promoters. Cell-free translation systems can also be employed to produce such 
proteins using RNAs derived from the DNA constructs of the present invention. Appropriate 

2 5 cloning and expression vectors for use with prokaryotic and eukaryotic hosts are described by 
Sambrook, et al, in Molecular Cloning: A Laboratory Manual, Second Edition, Cold Spring 
Harbor, New York (1989), the disclosure of which is hereby incorporated by reference. 

Various mammalian cell culture systems can also be employed to express 
recombinant protein. Examples of mammalian expression systems include the C05-7 lines of 
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moricey kidney f,brobla«s, descriW by Gluzman. Ce„2,:m (.98,), and „a,arcell lines 
capable of expressing a compafible vector, for example, .he CI 27, 3T3, CHO HeLa and 
BHK cell toes. Mannnalian expression veCors wiU comprise an origin of «plicad„„ a 
smtable promoter and also any necessary ribosome binding sites, polyadenytarion site," splice 
donor and acceptor sites, transcriptional tennination seqtKnces. and 5' flanking 
nontnanscribed sequences. DNA sequences derived fom the SV40 viral genome for 
example, SV40 origin, early p^moter, enhancer, splice, and polyadenylation sitel may be 

used to provide d,er^ui.ednon.,anscriWgene.iceIeme„ts.Recombi„antpolypep.ides and 
protems produced in bacterial culture are usually isolated by initial ex'ttaction from cell 
pellets, followed by one or mote salting-out, aqueous ion exchange or size exclusion 
chromatography steps. Ptotein refolding steps can be used, as necessaty, i„ completing 
configuration of the mature protein. Finally, high perfom^nce liquid chx-matogtaphy ' 
(HPLC) can be employed for final purification steps. Microbial cells employed in expression 
of ptotcns can be dismpted by any convenient method, includmg fieeze-tha„ cycling, 
sonication. mechanical disruption, or use of cell lysmg agents. 

A number of types of cells may ac, as suitable host cells for exptession of the protein 
Mammalian host cells include, for example, monkey COS cells, Chinese Hamster Ovary 
(CHO) cells, human kidney 293 cells, human epidemtal A43 1 cells, hwnan Colo205 cells 
3T3 cells, CV-1 cells, other Uansfotmed primate cell lines, nonnal diploid cells, cell stntins 
denved from in vitro culture of primary tissue, primary explants. HeU cells, mouse L cells 
BHK, HL-60, U937, HaK or Jurkat cells. 

AltemaUvely. it may be possible ,„ produce the pn>tein in lower eukatyotes such as 
yeast or m prokaryotes such as bacteria. Potentially suitable yeast stmins include 
Saccharomyces cerevisiae. Schizosaccha^myces pombe. Kluyveromyces stains. Candida or 
any yeas, strain capable of exp^ssing hetetologous protems. Potentially suitable bacterial ' 
strains include Escherichia coli. Bacillus subtiHs, Salmonella typhimurium, or any bacterial 
stram capable of expressing heterologous proteins. If the p^tein is made in yeast or bacteria 
.e may be necessary to modily the protein produced .herein, for example by phosphotylation' 
or glycosylation of the appropriate sites, in order to obuin the functional protein Such 
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covalent attachments may be accomplished using known chemical or enzymatic methods. 

In another embodiment of the present invention, cells and tissues may be engineered 
to express an endogenous gene comprising the polynucleotides of the invention under the 
control of inducible regulatory elements, in which case the regulatory sequences of the 
5 endogenous gene may be replaced by homologous recombination. As described herein, gene 
targeting can be used to replace a gene's existing regulatory region witii a regulatory sequence 
isolated from a different gene or a novel regulatory sequence syntiiesized by genetic 
engineering methods. Such regulatory sequences may be comprised of promoters, enhancers, 
scaffold-attachment regions, negative regulatory elements, ti-anscriptional initiation sites, 
1 0 regulatory protein binding sites or combinations of said sequences. Alternatively, sequences 
which affect tiie structure or stability of tiie RNA or protein produced may be replaced, 
removed, added, or otherwise modified by targeting, including polyadenylation signals. ■ 
mRNA stability elements, splice sites, leader sequences for enhancing or modifying transport 
or secretion properties of tiie protein, or otiier sequences which alter or improve tiie function 
15 or stability of protein or RNA molecules. 

The targeting event may be a simple insertion of tiie regulatory sequence, placing tiie 
gene under tiie conti-ol of tiie new regulatory sequence, e^ inserting a new promoter or 
enhancer or botii upstream of a gene. Alternatively, tiie targeting event may be a simple 
deletion of a regulatory element, such as tiie deletion of a tissue-specific negative regulatory 
element. Alternatively, tiie targeting event may replace an existing element; for example, a 
tissue-specific enhancer can be replaced by an enhancer tiiat has broader or different cell-type 
specificity tiian tiie naturally occurring elements. Here, tiie naturally occurring sequences are 
deleted and new sequences are added. In all cases, tiie identification of tiie targeting event 
may be facilitated by tfie use of one or more selectable marker genes tiiat are contiguous witii 
tiie targeting DNA, allowing for tiie selection of cells in which tiie exogenous DNA has 
integrated into tiie host cell genome. The identification of tiie targetmg event may also be 
facilitated by tiie use of one or more marker genes exhibiting tiie property of negative 
selection, such tiiat tiie negatively selectable marker is linked to tiie exogenous DNA, but 
configured such tiiat tiie negatively selectable marker flanks tiie targeting sequence, and such 
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a correct homologous ..combinato even. wiU, sequences in U,e hos. cell genome does 
no, result in .he stable integ^tion of the negatively selectable nwte. Markers useM for Ms 
purpose include the Hen=es Shnple. Vin. thymidine Idnase fnC) gene or the bacteda, 
xanthine-guanine phosphoribosyl-tramfetase (gpt) gene. 

The gene targeting or gene activation techniques which can be used in accordance 
wrth thts aspect of the invention are more particularly described in U.S. Patent No 5 272 071 
.0 Chappel- U.S. PateatNo. 5.578.461 to Shenvin e, al.; laten^tional Application n1 ' 
PCT/US92/09627 (W093/(»222) by Selden et al.; and International Application No ' 
PCT/US90/06436 (WO9I/06667) by Skonltchi et al.. each of which is'incotporated by 
reference herein in its entirety. 



POLVPRPTInES OF THF IMVgM'rtr^^, 

SEQ ID NO. 2 encodes the polypeptide sequence of SEQ ID NO. 3 An amino 
actd alignment of SEQ ,D NO 3 and rat, mouse, rabbit arxl human In.erleuldn-1 receptor 
antagonist polypeptides is sh„™ Fig. 1 . SEQ ,D NO 3 displays sigmfican, (71./,) amino acid 
homology ™.h human ,„terleuldn-l receptor antagonist, and thus, represent a novel molecule 
tetshighiy related to. yetdistinctfromIn.erleuldn-1 teceptor antagordst This is Ute first 
cloned sequence of an hterleukin-l receptor antagonist telated gene. TWs discovery of SEQ ID 
NO. 3 mdicates that a family of htterleukin., receptor antagonist related genes exists 
Addmonal family membets can be identified using SEQ ID NO. 1 or 2 as a molecular pr.be 
SEQ ID NO 3 oKodes a protein that contains a 4 amino acid insertion differing ftom all other 
pn=vionsly characterized taterleuldn., receptor antagonists sequences (Figure 1). TTisinsettion 

may provide SEQENajwithanovelandpteviously^characterized activity. LUcewise 
Frgure 7 presents an amino acid alignment of SEQ ID NO 5 witt, the cytoplasmic form of ' 

human 0.1 Ra (labeled "HUMiLlRASIC"). T^ealigr^entreveak a high degree of homology 
between the two; 48% of the amino acids wet. identical and 54% tepte^nt cor^rvaUve amino 

acid substitutions. 

Interleukin- 1 has pleiotropic biological activities many of which adversely affect the 
orgamsm. would be expected that the mol^ule must be tightiy regulated if it is not to be 
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injurious. Indeed, there are several reports of Interleukin-l inhibitors that regulate the action of 
Interleukin-1 . Interleukin-l inhibitory activity has been reported in monocyte conditioned 
medium, wherein the monocytes are grown on adherent immune complexes. Arena, W. P., et 
al., 1985, Journal of Immun., 134:3868. Additionally, an inhibitor has been reported to be 
5 present urine. Seckinger, P., etal., 1987, Journal of Immun., 139:1546. Lastly, a protein 
inhibitor, purified and cloned, that has interIeukin-1 receptor antagonist activity has been 
reported. Hannum, et at., 1990, Nature, 343:336, and Eisenberg, S., et al., 1990, Nature, 
343:341. 

It is thought that the Interleukin-l inhibitor present in urine, and which has been 
1 0 partially purified and characterized by Seckinger, P. et al., and Seckinger, P., et al., 1 987, 
Journal of hnmun., 139:1541 is simUar, if not identical to the cloned Interleukin-l receptor 
antagonist reported by Eisenberg, S., et al. (1990), Nature, 343:341; and Carter, D., et al (1990), 
Nature, 344:633. 

Interieukin-1 receptor antagonist is a naturally occurring peptide secreted by 
1 5 macrophages in response to many of the same stimuli which cause the secretion of Interieukin- 1 
itself. Interieukin- 1 receptor antagonist is a naturally occuning antagonist to the cytokines and 
recognizes receptors on various cell types and blocks Interieukin-1 mediated responses by 
occupying the receptor. (Wakabayashi et al., FASEB J 1991 ;5:338; Okusawa et al. J Clin 
Invest 1988;81:1162; Ohlsson et al.. Nature I990;348:550; Aiura, et al. Cytokine 1991;4:498; 
Fischer et al. Am J Physiol 1991;261:R442). In humans, Interieukin-1 receptor antagonist is a 
naturally occurring group of molecules; three forms have been characterized (two glycosylated 
and one non-glycosylated). 

Fischer et al. (Am J Physiol 1991;261:R442) demonstrated that the administration of a 
naturally occurring antagonist to Interleukin-l will significantly blunt the cytokme cascade and 
improve survival in baboons given a lethal dose of live bacteria. Interleukin-l receptor 
antagonist sigriificantly attenuates the decrease in mean arterial pressure and cardiac output and 
improves survival for severe acute pancreatiUs. (U.S. Pat. NO. 5 ,508,262) The systemic 
Interieukin-1 response observed as a result of bacterial sepsis was also diminished significantly; 
correlating with a decrease in the systemic response to bacterial sepsis. 
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Smd,« by Aiura etal. 9 CytoId« 1991;4:498) have .hov™ to, l^^i^.^ 

anugoms, is protecdvcinarabbi, model ofhyp„,e,.iveg,am.p„.Wvesepdc shock -me 
administtadon of toWeukta-, ^p,„, ^ ^ 

mam^h, mean a«erial p,essu„= compared to condol. a. well a. deceasing lung water and 

n^cah^g urine output This woricdemonslratedteroleoflnteleuldn-l and a,ep™,ecave 
roIeofInterleukin-1 receptor antagonist to gram-posidvesepdc shock. Interleukm-1 is dte 

prmctpal mediator inapadeafscUnicaltes^nseto multiple different stresses tegardless of the 
enology (mcluding ^ute pancreadds. sepsis, endotoA shock, and cytokine induced shock) 

the isolated polypeptides of fte invention include, bu, are notlimited to a 
polypeptide comprising tt,e amino acid sequence of SEQ ID N0S:3 or 5; a full lengti, protein 
coding s^uence of SEQ ID NOS: 3 or 5; a madue p^tein coding sequence of SEQ ID NOS- 
3 or 5, or ; a polypetide encoded by one or more of flte exons of SEQ ID NOS: 7 or 8 ' 
The polypeptides of the present invention fimher include, but ate not limited to a 
polypepttde comprising tite amino acid sequence encoded by the cDNA insert of clone pIL- 
■Hy273 deposited wifl,U,e American Type Culture Collecdo„(ATCC; 10801 University 
Blvd., Manassas. Virgtoia, 201 10-2209. U.S.A.); a full length p^tein of SEQ ID NO- 3 or 5 
assembled ftom dte amino acid sequence encoded by Ute cDNA tasert of clone pIL-IHy273- 
or, a mamre protein codmg sequence of SEQ ID NO: 3 or 5 assembled from fte amino acid ' 
sequence encoded by cDNA insert of clone pIL-lHy273. 

Protein compositions of tite present invention may firter comprise an acceptitble 
earner, such as a hydrophUic, e^. pharmaceutically acceptable, catrier. 

The invention also relates to methods for producing a polypeptide comprising 
growtng a culdue of tite cells of the invention to a suitable culture medium, and purifying the 
protein from dte culmre. For example, Ute medtods of the invention todude a process for 
productog a polypeptide to which a host cell containing a suitable expression vector dtat 
.ncludes a polynucleotide of dK tovention is culdu^d under conditions ti.t allow expression 
of Ute encoded polypeptide. The polypeptide can be tecovered from dte culdue. conveniently 
from ti,e culdue medium, and fhtther purified Prefened embodiments include those to 
wh,ch dte protem produced by such process is a Ml lengd, or mature fotm of ttte protein 
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The invention further provides a polypeptide including an amino acid sequence that is 
substantially equivalent to SEQ ID NOS: 3 or 5. Polypeptides according to the invention can 
have at least about 95%, and more typically at least about 98%, sequence identity to SEQ ID 
NOS: 3 or 5. 

5 The present invention fiirther provides isolated polypeptides encoded by the nucleic 

acid fragments of the present invention or by degenerate variants of the nucleic acid 
fragments of the present invention. By "degenerate variant" is intended nucleotide fragments 
which differ from a nucleic acid fragment of the present invention (e.g., an ORF) by 
nucleotide sequence but, due to the degeneracy of the genetic code, encode an identical 
1 0 polypeptide sequence. Preferred nucleic acid fragments of the present invention are the ORFs 
that encode proteins. A variety of methodologies known in the art can be utilized to obtain 
any one of the isolated polypeptides or proteins of the present invention. At the simplest 
level, the amino acid sequence can be synthesized using commercially available peptide 
syntiiesizers. This is particularly usefiil in producing small peptides and fragments of larger 
polypeptides. Fragments are useftil, for example, in generating antibodies against the native 
polypeptide. In an alternative metiiod, the polypeptide or protein is purified from bacterial 
cells which naturally produce the polypeptide or protein. One skilled in tiie art can readily 
follow known metiiods for isolating polypeptides and proteins in order to obtain one of tiie 
isolated polypeptides or proteins of the present invention. These include, but are not limited 
to, immunochromatography, HPLC, size-exclusion chromatography, ion-exchange 
chromatography, and immuno-affinity chromatography. See. e.g., Scopes, Protein 
Purification: Principles and Practice, Springer-Veriag (1994); Sambrook, etal, in 
Molecular Cloning: A Laboratory Manual; Ausubel et al, Current Protocols in Molecular 
Biology. 

The polypeptides and proteins of the present invention can alternatively be purified 
from cells which have been altered to express the desired polypeptide or protein. As used 
herein, a cell is said to be altered to express a desired polypeptide or protein when the cell, 
through genetic manipulation, is made to produce a polypeptide or protein which it normally 
does not produce or which the cell normally produces at a lower level. One skilled in the art 
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can readily adap, precede, for tood„ci„g^expressi„geiterecon,bi„a„,„,,y„U^^^^^ 
secK^nces m.0 eu^Cic or p„toyo«c cells i„ order ,„ generate a eel, whieh produees one 
of Ae polypeptides or proteins of dre present invention. The purified polypeptides can be 
used ,„ ,Uro binding assays which are well known in the ar, to identify „,olecules which 
5 bmd to the polypeptides. These molecules include but are not limited ,„, for e g small 
molecules, molecules from combinatorial libt^es, antibodies or other proteins We 
molec^es identified in dre binding assay are then tested for antagonist or agonist activity in 
m v/vo tissue culture or animal models that are well known in the an. ,„ brief, the molecules 
are utrated into a plurality of cell cuta^es or ammals and then tested f5r either cell/animal 
1 0 death or prolonged survival of the animal/cells. 

In addition, tire binding molecules may be complexed with toxins. e.g ricin or 
cholera, or with other compounds that are toxic to cells. Ike toxin-bhrding molecule complex 
« then targeted to a tumor or otirer cell by tire specificity of the binding molecule for SEQ ID 
NO: 3 or 5, 

1 S The protein of the invention may also be expressed as a product of tiansgenic animals 

e.g.. as a component of tt,e milk of tiansgenic cows, goats, pigs, or sheep which are 
characterized by somatic or genu cells containing a nucleotide sequence encoding dre protein 

The protem may also be produced by kno,™ conventional chemical synflresis 
Memods for consmrctmg the proteins of the present invention by synUretic means are kno™ 
.0 those skilled b the art The syndreflcally-consiructed protein sequences, by virtue of 
shamrg prmrary. secondary or tertiary sti^tural and/or coribrma.ional characteristics with 
protems may possess biological properties in common thetewith. including protein activity 
Thus, they may be employed as biologically active or hnmunological substinrtes for natural 
punfied proteins in screemng of therapeutic compounds and in immunologic^ proc^ses for 
^5 1m: development of antibodies. 

The prateins provided herein also include proteins characterized by amino acid 
sequences similar to tiros, of purified proteins but into which modification are natirr^ly 
provrded or delibenrtely engineered. For example, modifications in tire peptide or DNA 
sequences can be made by those skilled in the ari using known techniques. Modifications of 
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interest in the protein sequences may include the alteration, substitution, replacement, 
insertion or deletion of a selected amino acid residue in the coding sequence. For example, 
one or more of the cysteine residues may be deleted or replaced with another amino acid to 
alter the conformation of the molecule. Techniques for such alteration, substitution, 
replacement, insertion or deletion are weU known to those skilled in the art (see, e.g., U.S. 
Pat. No. 4,518,584). Preferably, such alteration, substitution, replacement, insertion or 
deletion retains the desired activity of the protein. 

Other fragments and derivatives of the sequences of proteins which would be 
expected to retain protein activity in whole or in part and may thus be'useful for screening or 
other immunological methodologies may also be easily made by those skilled in the art given 
the disclosures herein. Such modifications are believed to be encompassed by the present 
invention. 

The protein may also be produced by operably linking the isolated polynucleotide of 
the mvention to suitable control sequences in one or more insect expression vectore, and 
employing an insect expression system. Materials and metiiods for baculovirus/insect cell 
expression systems are commercially available in kit form from, e.g., Inviti-ogen, San Diego. 
Calif, U.S.A. (the MaxBat.RTM. kit), and such methods are well known in tiie art, as 
described in Summers and Smitii, Texas Agricultural Experiment Station Bulletin No. 1 555 
(1987), incorporated herem by reference. As used herein, an insect cell capable of expressing 
a polynucleotide of the present invention is "transformed." 

The protein of tiie invention may be prepared by culturing ti-ansformed host cells 
under culture conditions suitable to express the recombinant protein. The resulting expressed 
protein may tiien be purified from such culture (i.e., from culture medium or cell extracts) 
using known purification processes, such as gel filtration and ion exchange chromatography. 
The purification of the protein may also mclude an affinity column containing agents which 
will bind to the protein; one or more column steps over such affinity resins as concanavalin 
A-agarose, heparin-toyopearl.RTM. or Cibacrom blue 3GA Sepharose.RTM.; one or more 
steps involving hydrophobic interaction chromatography using such resins as phenyl ether, 
butyl ether, or propyl ether; or immunoaffinity chromatography. 
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y.'hep.^.einofU.einventionn^yabobeexp^scdbafonnwUehwil, 
&c,U,a.e p^cadon. For =xan,p,e, i, be exp.s«d a. a teion p,„,.u, .u^h as ftose of 
maltose binding pro.ei„ (MBp). g,u,ad,i„„e-S-tansfen>se (QST> or d,ioredoxin (TOX) Ki« 

for expression and puriflcadon of .„ch fi^ion p,o.eins are comme^ally available New 
England BioLab (Beverly, Mass.), Phannacia (Plscataway. NX) and In Vitogen 

respectively. Ti« protein can also be tagged »iU, an epitope and subsequenUy pu^fied by 
usmg a specific andbody directed to snch epitope. One such epitope ("Flag") is co^ntercially 
available from Kodak (New Haven, Conn.). 

Finally, one o, more reverse-phase high perfonnance liquid ch^omatogmphy (Rp. 
HPLC) steps employing hydrophobic RP-HPLC media, e.g.. silica gel having pendant methyl 
or other aliphatic groups, can be employed to fteher purify dre protein. Some or all of fl,e 
foregomg purification steps, in various combinadons, can also be employed to provide a 
substanltaUy homogeneous isolated recombinant protein The protein thus purified is 
substantially ftee of odrer mammalian proteins and is defined in accordance with the pt^sen. 
invention as an "isolated protein." 

The polypeptides ofdte invention include Interleukin-l Receptor Antagonist (IL- 1 RA) 
analogs. Tlus embraces fragments „f,L.l RAofthe invention, as well as In,erleukin-1 

Receptor Antagonists Which compriseoneor more aminoacids deleted, inserted, or substimted 
Also, analogs of Interieuldn- 1 Receptor Antagomst of the invention embntce Anions of 

Interleula„-1 Receptor Antagonist or modifications of I„terlculdn-I Receptor Antagonist, 
wherein d,e Interleu^-l Receptor Antagonist or analog is fitsed to another moiety or moieties 
e.g., targeting moiety or anodrer dterapeudc agent St»:h analogs may exhibit improved 

properdes such as activity and/or stahiUty.Examplesofmoieties which may be fused to 

Interleukm-lReceptorAntagonistorananalog include, for example, targeting moieties which 
provde for ti,e delivery of polypeptide to pancreatic cells, e.g, antibodies to pancreatic cells 
anttbodies to immune cells such as T-cells, monocytes, dendritic cells, granulocytes, etc., as ' 

well as receptor and ligandsexp,^ on pa„creatico,immunecells.Oti,er moieties which 
may be firsed to Interleulcin-l Recepter Antagonist include titerapeutic agents which are used 
for tieatment, for example, immunosupptessive drugs such as cyclosporin, SK506, azaduoprine 
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CD3 antibodies and steroids. Also, Interleukin-l Receptor Antagonist may be fiised to 
immunostimulants, immune modulators, and other cytokines such as alpha or beta interferon. 

6.5, DEPOSIT OF CLONES 
The following clone, pIL-lHy 273 was deposited with the American Type Culture 
Collection (ATCC) 10801 University Avenue, Manassas, Virginia, on March 12, 1999 under 
the terms of the Budapest Treaty. The 2,648 base pair cDNA insert of clone pIL-lHy 273 is 
contained in vector pSPORTl and is flanked by Notl and Sail restriction sites. The clone 
represent a plasmid clone as described in the Examples set forth below, 

Microorganism/Clone ATCC Accession No. 

pIL-lHy273 203841 

6.6. USES AND BIOLOGICAL ACTIVITY 

The polynucleotides and proteins of the present invention are expected to exhibit one 
or more of the uses or biological activities (including those associated with assays cited 
herein) identified below. Uses or activities described for proteins of the present invention may 
be provided by administration or use of such proteins or by administration or use of 
polynucleotides encoding such proteins (such as, for example, in gene therapies or vectors 
suitable for introduction of DNA). 

6.6.1. RESEARCH USES AND UTILITIES 

The polynucleotides provided by the present invention can be used by the research 
community for various purposes. The polynucleotides can be used to express recombinant 
protein for analysis, characterization or therapeutic use; as markers for tissues in which the 
corresponding protein is preferentially expressed (either constitutively or at a particular stage 
of tissue differentiation or development or in disease states); as molecular weight markers on 
Southern gels; as chromosome markers or tags (when labeled) to identify chromosomes or to 
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map related gene pcsido:,.; ,o compa« wilh endogenoa. DNA sequences in patient to 
.denafy potential ge„c,ic disorders; as probes ,o hybridize and d,„s discover novel elated 
DNA sequences; as a source of information ,„ derive PCR p,i„,ers for genetic 8ng«printi„g. 
as a p^be to "subtract-ouf known sequences in .he process of discovering od,er novel ' 
polynucleotides; for selecting and making oligomers for attachment to a "gene chip- or other 
suppon. mcludmg for examination of expression pattens; to raise anti-p™tein antibodies 
usmg DNA immunization techniques; and as an antigen to raise anti-DNA antibodies or elicit 
another tmrnune response. Where the polynucleotide encodes a protein which binds or 
potentially binds to anod.erp.tein (such as. for example, in a receptor-ligand inte^ction) 
d.e polynucleotide c^ also be used in inte^cdon trap assays (such as, for example. U.at ' 
descbed in Gyuris e.al.. Cell 75:791-803 (1993)) .„ identify polynucleotides encoding the 
od.er pro,ein with which binding occurs or .0 identify inhibitor of the binding interaction 

The proteins provided by U« presen. invention can similarly be used in assay .„ 
detennme biological activity, including in a panel of multiple p«,teins for high-dtroughpu. 
screemng; to raise antibodies or to elicit anotiter immune response; as a regent (including the 
labeled reagent) in assays designed to quantitatively detem.ine levels of U.e prorein (or its 
receptor) in biological fluids; as markets for tissues in which a,e co^esponding protein is 

preferentially exp.essed(eiU,ercons,itu.ivefy or ataparticular stage of tissue differentiation 
or development or in a disease state); and, of course, to isolate com=lative receptors or 
hgands. Where ti,e protein binds or potentially binds .o anoAer p^teu. (such as. for example 
m a receptor-Ugand intemcion). ti,e protein can be u«l to identify «.e otiter protein witi, 
wh.ch binding occurs or .„ identify fahibitors of the binding inte^ction. Protems involved in 
titese bmding iniemctions can also be used .o sc«e„ for peptide or small molecule inhibitors 
or agonists of the binding interaction. 

Any or all of these research utilities are capable of being developed into reagent grade 
or kit format for commercialization as research products. 

Methods for performing the uses listed above are well known to those skilled in the 
art. References disclosing such methods include without limitation "Molecular Cloning- A 
Laboratory Manual",2ded.,ColdSpringHarborLaboratoiyPress,Sambrook J E F 
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Fritsch and T. Maniatis eds, 1989, and "Methods in Enzymology: Guide to Molecular 
Cloning Techniques", Academic Press, Berger, S. L. and A. R. Kimmel eds., 1987. 

6.6.2. NUTRITIONAL USES 
Polynucleotides and proteins of the present invention can also be used as nutritional 
sources or supplements. Such uses include without limitation use as a protein or amino acid 
supplement, use as a carbon source, use as a nitrogen source and use as a source of 
carbohydrate. In such cases the protein or polynucleotide of the invention can be added to the 
feed of a particular organism or can be administered as a separate solid or liquid preparation, 
such as in the form of powder, pills, solutions, suspensions or capsules. In the case of 
microorganisms, the protein or polynucleotide of the invention can be added to the medium in 
or on which the microorganism is cultured. 

6.6.3. CYTOKINE AND CELL PROLIFERATION/ 
DIFFERENTIATION ACTIVrrY 

A protein of the present invention may exhibit cytokine, cell proliferation (either 

inducing or inhibiting) or cell differentiation (eidier inducing or inhibiting) acUvity or may 

induce production of other cytokines in certain cell populations. A polynucleotide of the 

invention can encode a polypeptide exhibiting such attributes. Many protein factors 

discovered to date, including all known cytokines, have exhibited activity in one or more 

factor-dependent cell proliferation assays, and hence the assays serve as a convenient 

confumaUon of cytokine activity. The activity of a protein of the present invention is 

evidenced by any one of a number of routine factor dependent cell proliferation assays for 

cell lines including, without limitation, 32D, DA2. DAIG, TIO, B9, 39/11, BaF3, MC9/G, 

M+(preBM+),2E8,RB5,DAl,123,T1165,HT2,CTLL2,TF-l.Mo7eandCMK. The ' 
activity of a protein of the invention may, among other means, be measured by the following 
methods: 

Assays for T-cell or thymocyte proliferation include without limitaUon those 
described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. 
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Ma^BuIie^ E, M. Shevach. W. Sm,ber, Pub. O^e Publishing Associa.es and Wiiey- 
Inte^icnce (Chap,er 3. In Vi^as^ys for Mouse Lymphocyte Function 3.1-3 ,9. Cha„«, 7 
In™u^o.oaics«aiesin„u.a„s);Ta,caie.a,.,,..„„„„„o,. ,37:34,4.3500, ,9S6;Be„agnoU; 
e.al..J.I„n„„no, .45:1706-17.2, >990;Bc«agnoliie.a.„Ce„„,a,I„u„u„o.ogy .33-327 

" " ■ "'2^ Bowman e. a... .. .nununo,. 

152:1756-1761, 1994. 

Assays for cytokine production and/or proliferation of spleen cells, lymph node cells 
or aymocytes include, witiaou, ,i„,i,adon. tirose descdbed in: Polyclonal T cell sti„,ulation 
K^tsbeC A. M. and Shevach, E. M. ,„ Cunen. Protocols n, Inununology. , E. e.a. ColigJn 
eds. vol . pp. 3..2.1-3.12.14. John Wiley and Sons, Toronto. 1994; and Measurement of 
mouse and htunan interleukin .gamma., Schreiber, ^ D. In Cun.„t Pn,t„cols in Immunology 
J.E.e.a.Coliganeds.Vollpp.6.8.1.6.8.8,,„ta,wileyandSo„s,Toronto 1994 ' 

Assays for proliferation and differentiation of hematopoietic and lymphopoietic cells 
mclude, without .imitation, a»,se described m: Measutement of Human and Murine 
Interieukin 2 and Interleulcin 4. Bottomly, K., Davis. L. S. and Lipsky. P. E. ,n Currem 
ProtCKx>ls in Immunology ,. E. e.a. a„iga„ eds. Vol , pp. 6.3. W.3.12. John Wiley and 

t7:Tr "3M205-.211, 19,l;Moreauetal.,Namre 

336:690-692, 1988; Oreenberger et al., Proc. Natl. Acad. Sci. U.S.A. 80:2931-2938 1983- 
Measurement of mouse and human interieukin 6-Nordan, R. .„ Currem Protocols in 
Imm^ology. J. E. e.a Coligan eds. Vol . pp. 6.6.1-6.6.5, John Wiley and Sons, Toronto 
1991; Smiti, et a.., Proc. Nati. Aced. Sci. U.S.A. 83:.857-.86., 1986; Measurement of 
human Interieukin , .-Bennett, F., Giam,om, J., Clark. S. C. and Turner, K. J. ,„ Current 
Pm.oco.s in Immunology. J. E. e.. Coligan eds. Vol 1 pp. 6..5.1 Joh, Wiley and Sons 
Toronto. 1991; Measuremcm of mouse and human Interieukin 9-Ciarletta. A.. Oiamtotii J 
Clark S. c. and Turner. K. J. In Cunem Protocols in Immunology. ,. E. e.a. Coligan eds.' vll 
1 pp. 6.13.1. John Wiley and Sons, Toronto. 1991. 

Assays for T-cell clone responses to antigens (which will identify, among others 
proteins that affect APCT cel, interactions as well as dncc. T-cell effects by measuring' 
prohferation and cytokine production) include, without limitation, those described .n- Current 
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Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, D. H. Margulies, E. M. 
Shevach, W Strober, Pub. Greene Publishing Associates and Wiley-Interscience (Chapter 3, 
In Vitro assays for Mouse Lymphocyte Function; Chapter 6, Cytokines and their cellular 
receptors; Chapter 7, Immunologic studies in Humans); Weinberger et al., Proc. Natl. Acad. 
5 Sci. USA 77:6091-6095, 1980; Weinberger et al., Eur. J. Immun. 1 1:405-41 1, 1981; Takai et 
al., J. Immunol. 137:3494-3500, 1986; Takai etal., J. Immunol. 140:508-512, 1988. 

6-6.4. IMMUNE S TIMULATING OR SUPPR ESSING ArrrviTV 
A protein of the present invention may also exhibit immune stimulating or immune 

1 0 suppressing activity, including without limitation the activities for which assays are described 
herein. A polynucleotide of the invention can encode a polypeptide exhibiting such activities. 
A protein may be useful in the treatment of various immune deficiencies and disorders ' 
(including severe combined immunodeficiency (SCID)), e.g.. in regulating (up or down) 
growth and proliferation of T and/or B lymphocytes, as well as effecting the cytolytic activity 

1 5 of NK cells and other cell populations. These immune deficiencies may be genetic or be 
caused by viral (e.g., HIV) as well as bacterial or fungal infections, or may result fi-om 
autoimmune disorders. More specifically, infectious diseases causes by viral, bacterial, fimgal 
or other infection may be treatable using a protem of the present invention, including 
infections by HIV, hepatitis viruses, herpesviruses, mycobacteria, Leishmania spp., malaria 

2 0 spp. and various fimgal infections such as candidiasis. Of course, in this regard, a protein of 
the present invention may also be usefiil where a boost to the immune system generally may 
be desirable, i.e., in the treatment of cancer. 

Autoimmune disorders which may be treated using a protein of the present invention 
include, for example, connective tissue disease, multiple sclerosis, systemic lupus 

2 5 erythematosus, rheumatoid arthritis, autoimmune pulmonary inflammation, Guillain-Baire 
syndrome, autoimmune thyroiditis, insulin dependent diabetes mellitis, myasthenia gravis, 
graft-versus-host disease and autoimmune inflammatory eye disease. Such a protein of the 
present invention may also to be useftil in the. treatment of allergic reactions and conditions, 
such as asthma (particularly allergic asthma) or other respiratory problems. Other conditions. 
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in Which irnra^ „ioo i. desi«l (including, f„, example, organ «„.p,a„,a«o„) n,ay 
also be treatable using a protein of the present invention. 

Using the pmteins of the invenUon it may also be possible to modulate immune 
responses, in a number of ways. Down regulation may be in the fonn of inhibiting or 
blocking an immune response already i„ progress or may involve preventing .he induction of 
an tmmune response. Tie functions of activated T cells may be inhibited by suppressing T 
cell responses or by inducing specific tolerance in T cells, or both. Immunosuppression ofT 
cell responses is genetally an active, non-antigen-specific. ptocess which requires continuous 
cxpos^c of the T cells to the suppressive agent. Toletance. which invSlves inducing non- 
responsiveness or anetgy in T cells, is distinguishable ftom immunosuppression in tha, it is 
generally antigen-specific and petsists after exposure to the tolerizing agent has ceased 
Operauonally, toletance can be demonstrated by the lack of a T cell response upon ' 
reexposure to specific antigen in die absence of the tolerizing agent 

Down regulating or preventing one or more antigen fimctions (including without 
Lmttatton B lymphocyte antigen fimctions (.uch as, for ex^ple, B7)), e.g., preventing high 
level lymphokine synthesis by activated T cells, will be useful in situations of tissue, skin and 
organ transplantation and in graft-versus-hos. disease (GVHD). For example, blockage ofT 
cell ftmcuon should result in reduced tissue destrucdon in tissue transplantation. Typically in 
nssue transplants, rejection of flte transplant is initiated Uuough its recognition as foreign by 
T cells, followed by an immune reacUon that destroys the u^plant. TOe administration of a 
molecule which inhibits or blocks interaction of a B7 lymphocyte antigen with its natutal 
l.gand(s) on immune cells (such as a soluble, monomeric fom, of a peptide having 67-2 
acnvty alone or in conjuncUon with a monomeric fom, of a peptide having an activity of 
another B lymphocyte antigen (e.g., B7-1 , B7-3) or blocking anUbody), prior to 
tra^plantation can lead to the bindmg of the molecule to the nah^a, ligand(s) on the immune 
cells without t^^mittrng Ore conesponding costunulatoty signd. Blocking B lymphocyte 
anttgen fimction in this matter prevents cytokine synthesis by immune cells, such as T cells 
and thus acts as an immunosuppressant. Moreover, the lack of costimulation may also be 
sufficem to ^etgize die T cells, thereby inducing tole^ce in a subject. Induction of long- 
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term tolerance by B lymphocyte antigen-blocking reagents may avoid the necessity of 
repeated administration of these blocking reagents. To achieve sufficient immunosuppression 
or tolerance in a subject, it may also be necessary to block the function of a combination of B 
lymphocyte antigens. 

The efficacy of particular blocking reagents in preventing organ transplant rejection or 
GVHD can be assessed using animal models that are predictive of efficacy in humans. 
Examples of appropriate systems which can be used include allogeneic cardiac grafts in rats 
and xenogeneic pancreatic islet cell grafts in mice, both of which have been used to examine 
the immunosuppressive effects of CTLA4Ig.fiision protems in vivo as* described in Lenschow 
et al.. Science 257:789-792 (1992) and Turka et al., Proc. Natl. Acad. Sci USA, 89:1 1 102- 
1 1 105 (1992). In addition, murine models of GVHD (see Paul ed.. Fundamental 
Immunology, Raven Press, New York, 1989, pp. 846-847) can be used to determine die effect 
of blocking B lymphocyte antigen ftmction in vivo on the development of that disease. 

Blocking antigen ftmction may also be therapeutically useftil for treating autoimmune 
diseases. Many autoimmune disorders are the result of inappropriate activation of T cells that 
are reactive against self tissue and which promote the production of cytokines and 
autoantibodies involved in the padiology.of die diseases. Preventing the activation of 
autoreactive T cells may reduce or eliminate disease symptoms. Administration of reagents 
which block costimulation of T cells by disrupting receptor:ligand interactions of B 
lymphocyte antigens can be used to inhibit T ceU activation and prevent production of 
autoantibodies or T cell-derived cytokines which may be involved in the disease process. 
Additionally, blocking reagents may induce antigen-specific tolerance of autoreactive T cells 
which could lead to long-temi relief from the disease. The efficacy of blocking reagents in 
preventing or alleviating autoimmune disorders can be determined using a number of well- 
characterized animal models of human autoimmune diseases. Examples include murine 
experimental autoimmune encephalitis, systemic lupus erythmatosis in MRL/lpr/lpr mice or 
NZB hybrid mice, murine autoimmune collagen arthritis, diabetes mellitus in NOD mice and 
BB rats, and murine experimental myasthenia gravis (see Paul ed., Fundamental 
Immunology, Raven Press, New York, 1989, pp. 840-856). 
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Up..gulaU0„ of an andgen function (p,.fen,bly a B lymph«:y,e antigen funcdon) as 
a means of up reg„,ad„g Unm»e .esponses. may also be nseftU in a,erapy. Upregulation 'of 
— responses may be in d,e fonn of enhancing an existing immune response or eliciting 
an .mttal immnne For example, enhancing an immune response through stimulating 

lymphocyte andgen tacdon may be useful in cases of viral infecdon. In addidon, systemic 
vtral dtseases such as influenza, the common cold, and encephalids might be alleviated by dre 
admmistiadon of sdmulatory fotms of B lymphocyte anUgens systemically. 

Altemadvely. anti-viral immune responses ma, be eriranced in an infected patient by 
removtng T cells ftom the padent. costimuladng flte T cells in vitro wifl, viral andgen-pulsed 
APCs etther expressing a peptide of the presem invendon or toge^er wiU, a stimulatory fonn 
of a soluble pepdde of the present invendon and teintroducmg d,e in vid. acdvat^l T cells 
mto dte patiem. Anodter medtod of erirancing anti-viral immune responses would be to ' 
.solate infected cells from a patient, transfec, a,em ™ti, a nucleic acid encoding a protein of 
the present invention as described herein such dtat d,e cells express all or a portion of d,e 
protem on titeir surface, and reindoduce dte dansfected cells into tt,e patient. n,e infected 
cells would now be capable of delivering a cosdmulatoty signal to. and ttrereby activate. T 
cells in vivo. 

The presence of the peptide of die pnssent invendon having the activity of a B 
lymphocyte a„tige„(s) on d,e surface of dte dnnor cell provides dte necessaty cosdmuladon 
signal to T cells to induce a T cell mediated immune tesponse against d,= dansfected tumor 
cells. In addition, dtmor cells which lack MHC class I or MHC class 11 molecules, or which 
fa.1 to reexpress suiScient mounts of MHC class I or MHC class II molecules can be 
dansfected with nucleic acid encoding all or a potion of (e.g.. a cytoplasmic-domain 
seated portion) of an MHC class I a alpha, chain pn,tein and .bed,..sub.2 microglobulin 
protein or an MHC Cass II .alpha, cht^n protein ^dan MHC class II .beta, chain protein ,„ 
Utcteby express MHC class 1 or MHC class II protein, on dte cell surface. Expression of d,e 
appropnate class 1 or class II MHC in conjunction wid, a pepdde having dte activity of a B 
lymphocyte antigen (e.g.. B7-1. B7-2. B7-3) induces a Tcell mediated immune response 
agams, tite transfected dnnor cell. Optionally, a gene encoding an antisense consdr,ct which 



wo 99/51744 



PCTAJS99/0429I 



43 

blocks expression of an MHC class II associated protein, such as the invariant chain, can also 
be cotransfected with a DNA encoding a peptide having the activity of a B lymphocyte 
antigen to promote presentation of tumor associated antigens and induce tumor specific 
immunity. Thus, the induction of a T cell mediated immune response in a human subject may 
be sufficient to overcome tumor-specific tolerance in the subject. 

The activity of a protein of the invention may, among other means, be measured by 
the following methods: 

Suitable assays for thymocyte or splenocyte cytotoxicity include, witiiout limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Cofigan. A. M. Kruisbeek, 
D. H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- 
Interscience (Chapter 3, In Viti-o assays for Mouse Lymphocyte Function 3.1-3.19; Chapter 7, 
Immunologic studies in Humans); Herrmann et al., Proc, Nati. Acad. Sci. USA 78:2488"- 
2492, 1981; Herrmann etal., J. Immunol. 128:1968-1974, 1982; Handaet al., J. Immunol. 
135:1564-1572, 1985; Takai et al., I. Immunol. 137:3494-3500, 1986; Takai et al., J. 
Immunol. 140:508-512, 1988; Herrmann et al., Proc. NaU. Acad. Sci. USA 78:2488-2492, 
1981; Herrmann et al., J. Immunol. 128:1968-1974, 1982; Handa et al., J. Immunol. 
135:1564-1572, 1985; Takai etal., J. Immunol. 137:3494-3500, 1986; Bowmanet al., J. 
Virology 61:1992-1998; Takai et al., J. Immunol. 140:508-512, 1988; BertagnoUi et al., 
Cellular Immunology 133:327-341, 1991; Brown et al., J. Immunol. 153:3079-3092, 1994. 

Assays for T-cell-dependent immunoglobulin responses and isotype switching (which 
will identify, among others, proteins that modulate T-cell dependent antibody responses and 
that affect Thl/Th2 profiles) include, without limitation, tiiose described in: Maliszewski, J. 
Immunol. 144:3028-3033, 1990; and Assays for B cell fimction: In vitro antibody production, 
Mond, J. J. and Brunswick, M. In Current Protocols in Immunology. J. E. e.a. Coligan eds. 
Vol 1 pp. 3.8.1-3.8.16, John Wiley and Sons, Toronto. 1994. 

Mixed lymphocyte reaction (MLR) assays (which will identify, among others, 
proteins that generate predominantly Thl and CTL responses) include, without limitation, 
those described in: Current Protocols in Immunology, Ed by J. E. Coligan, A. M. Kruisbeek, 
D. H. Margulies, E. M. Shevach, W. Strober, Pub. Greene Publishing Associates and Wiley- 



wo 99/51744 

PCTAJS99/04291 



44 



10 



15 



20 



25 



n.„ (Chap«. 3, .„ Vtoo a.a.s f„. Mouse Ly„.ph„oy.e F^eSon 3, -3. ,9, Chap,. 7 
— og.cs.diesi„„„„«.,Taiaie.al.,,,„ „,,349«500, ,986. tJe. 
al., J. Inununol. .40:508-512, ,988; Bemg„„Ui e, a,.. J. Unn^^^i ,49:3778-3783 ,992 

Dendnac cellHicpendent assays (which will identify, among others, protein! 
exposed by deodritie cel. .ha, acdvate naive T-ce,ls) include, ™tho„. limitation, those 
d=scnbednt:Oue,yetal.,,.,nnnnno,. ,34:536-544, 1995; Inabaeta,., Jo„™l of 
Expen^enta, Medicine 173:549-559, ,991; Macatonia et a,.. Journal of tanunology 
.54:5071-5079. ,995; Porgadoret Joutnal of Experin,en,al Medicine ,82:255-2^0 , 995- 
Na..et al.. Joun^ of Virology 67:4062-4069. 1993; Huang e. al.. Scilnce 264.961-96; ' 
.994; Macatoniae. al.. Jou^al of Experimental Medicine 169:1255-1264. ,989; BhardwaJ et 
al., Joun^l of Cluneal Investigation 94:797-807. 1994; and Inaba et a... Joun«, of 
Expenmental Medicine 1 72:63 1 -640, 1 990. 

Assays for lymphocyte survival/apoptosis (which wiU identify, among othe., protein, 
out prevent apoptosis after superanUgen induction and proteins that regulate lymphocyte 

.3.795-808, ,992; Gorczyca e, Uukemia 7:659-670. ,993; Gorczyca et a... Cancr 
Researc 53:1945-195,. 1993; Itoh e. a,.. Ce„ 66:233-243. ,99,; Zacharehnlc. Joun,al of 
inununology ,45:4037-4045. 1990; Zamai e.,1., Cytometry ,4:89,-897. 1993; Gorczyca et 
al., international Journal of Oncology 1:639-648, 1992. 

/-''^f-P'o'e-'hatinfluenceear.ystep.ofT-cellcommitmemanddevelopmem 
J.ud.w,tl.outlimitation,.hosedeserihedi„:An.icaetal.,B,ood84:,,,^ 
a>.. Cellular Immunology 155:1 ,,.,22, ,994; Galy e. a,.. B.ood 85:2770-2778, , 995; Toki et 
al., Proc. Nat. Acad Sci. USA 88:7548-7551. ,991. 

HEMATOPOre«lc PTCULATINr. ArTM^TY 
A protein of Ure present invention may be usefir, in regulation of hematopoiesis and 
-scuently. m the treannen. of myeloid or lymphoid eel, deficiencies. Even marginal 
brCogrcal activity in .uppo„ of colony forcing cells or of factor-dependent ce„ lines 
■udrcates Involvement iuregulating hematopoiesis, e.g. in supporting the gro«h and 
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proliferation of eiythroid progenitor cells alone or in combination with other cytokines, 
thereby indicating utility, for example, in treating various anemias or for use in conjunction 
with irradiation/chemotherapy to stimulate the production of erytiiroid precursore and/or 
erythroid cells; in supporting tiie growth and proliferation of myeloid cells such as 
5 granulocytes and monocytes/macrophages (i.e., traditional CSF activity) useful, for example, 
in conjunction with chemotherapy to prevent or treat consequent myelo-suppression; m 
supporting the growtii and proliferation of megakaryocytes and consequently of platelets 
tiiereby allowing prevention or treatinent of various platelet disorders such as 
thrombocytopenia, and generally for use in place of or complunentaiy'to platelet transfusions; 
1 0 and/or in supporting tiie groAvtii and proUferation of hematopoietic stem cells which are 

capable of maturing to any and all of the above-mentioned hematopoietic cells and therefore 
find tiierapeutic utility in various stem cell disorders (such as those usually treated witii ' 
ti-ansplantation, including, witiiout limitation, aplastic anemia and paroxysmal nocturnal 
hemoglobinuria), as well as in repopulating the stem cell compartment post " 
irradiation/chemotherapy, eitiier in-vivo or ex-vivo (i.e., in conjunction with bone marrow 
transplantation or witii peripheral progenitor ceU tiansplantation (homologous or 
heterologous)) as normal cells or genetically manipulated for gene tiierapy. 

The activity of a protein of tiie invention may, among otiier means, be measured by 
the following methods: 

Suitable assays for proliferation and differentiation of various hematopoietic lines are 
cited above. 

Assays for embryonic stem cell differentiation (which will identify, among otiiers, 
proteins tiaat influence embryonic differentiation hematopoiesis) include, witiiout limitation, 
tiiose described in: Johansson et al. Cellular Biology 15:141-1 51, 1995; Keller et al.. 
Molecular and Cellular Biology 13:473-486, 1993; McClanahan et al., Blood 8 1 :2903-291 5, 
1993. 

Assays for stem cell survival and differentiation (which will identify, among otiiers, 
proteijis tiiat regulate lympho-hematopoiesis) include, without limitation, tiiose described in: 
Metiiylcellulose colony forming assays, Freshney. M. G. In Culture of Hematopoietic Cells. 
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R. I. Freshney, etal. eds. Vol pp. 265-268, Wiley-Liss, Inc., New York, N.Y. 1994- Hirayama 

et al.. Proc. Natl. Acad. Sci. USA 89-5907-591 1 199> P • >• u 

- . o^ovu/ ^yu, 1992; Pnimtive hematopoietic colony 

fo™,„g o=Us wift high p,oUfc„Uve pCenSal, McNi^. ,. k. and BriddeU. R. A. to Cu,n„. 
ofHe„.op.eUcCeU..,.,.P^hne.e..^ 

N.Y. 1994; Neben e, al., Experiment Hem«„l„gy 22:353-359. 1994; Cobblestone area 
fonn.g cell assay, no^, R. E. In Culh^ of Hen^opoieUo Cells. R. ,. F:eshney. e. al 
ed. Vol pp. 1.21, Wiley-Liss. Inc.. New YoHc. RY. ,994; Long .e™ bone ™a.owcutoes ' 
m fte presence of sttonral cells. Spoonoer. E.. Dexte, M. and Allen. T. In Culture of 
HenraropoleUc CelU. R. ,. Preshney. e. al. eds. Vo, pp. .,3-179. WUe,-Uss. toe. Hew Vortc. 
N.Y. 1994; U>ng tem, cullure imdating cell assay. Sutherland, H. J. to Cnltun: of 
H^opoleUcCeUs.R,.P,eshney.e.a.. eds. Volpp. ,39-1.2, Wi,ey-L^^^ 

6-6.6. TISSUE OR OWTH ArTrvrTy 

A protein of the present invention aiso may have utility in compositions used for 
bone, cartilage, tendon, ligament and/or nerve .issue growth or regeneration, as we,, as for 
wound hca,i„g and tissue repair and repiacement. and in the treatment of bun., incisions and 

ulcers, 

A protein of the present invention, which induces cartilage and/or bone growth in 
cucumstanoes where bone is not nonnally formed, has application in the healing of bone 
ftac^es and cartilage damage or defects in humans and other animals. Such a preparation 
-ploying a protein of the invention may have prophylactic use in Cosed as well as open 
ftacture reduction and ^so in the improved fixaUon of arUficial joints. De novo bone 

fom^tion induced by anosteogenicagentcontributesto the repair of congenita,, trauma 
mduced. or oncologic resecUo. induced craniofircial defects, and also is usem, in cosmetic 

plastic surgery. 

A protein of thrs invention may also be used in the treatment of periodontal disease 
and ,„ other tooth repair processes. Such agents may provide an e„viro™„e„, ,o attract bonc- 
fonnmg ce,., sUmulare growth of bo„e-fom,„g cells or induce differentiation of progenitors 
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of bone-forming cells. A protein of the invention may also be useful in the treatment of 
osteoporosis or osteoarthritis, such as through stimulation of bone and/or cartilage repair or 
by blocking inflammation or processes of tissue destruction (coUagenase activity, osteoclast 
activity, etc.) mediated by inflammatory processes. 

Another category of tissue regeneration activity that may be attributable to the protein 
of the present invention is tendon/ligament formation. A protein of the present invention, 
which induces tendon/ligament-like tissue or other tissue formation in circumstances where 
such tissue is not nonnally formed, has application in the healing of tendon or ligament tears, 
deformities and other tendon or ligament defects in humans and other Imimals. Such a 
preparation employing a tendon/ligament-like tissue inducing protein may have prophylactic 
use in preventing damage to tendon or ligament tissue, as well as use in the improved fixation 
of tendon or ligament to bone or other tissues, and in repairing defects to tendon or liganient 
tissue. De novo tendon/ligament-like tissue formation induced by a composition of the 
present invention contributes to tiie repair of congenital, trauma induced, or otiier tendon or 
ligament defects of other origin, and is also useful in cosmetic plastic surgery for attachment 
or repair of tendons or ligaments. The compositions of tfie present invention may provide 
environment to attract tendon- or ligament-foraiing cells, stimulate growtii of tendon- or 
ligament-forming cells, induce differentiation of prx)genitors of tendon- or ligament-forming 
cells, or induce growtii of tendon/ligament cells or progenitors ex vivo for return in vivo to 
effect tissue repair. The compositions of tiie invention may also be useful in tiie treatment of 
tendinitis, carpal tunnel syndrome and otiier tendon or ligament defects. The compositions 
may also include an appropriate matrix and/or sequestering agent as a carrier as is well known 
in the art. 

The protein of tiie present invention may also be useful for proUferation of neural cells 
and for regeneration of nerve and brain tissue, i.e. for tiie treatment of central and peripheral 
nervous system diseases and neuropattiies, as well as mechanical and traumatic disorders, 
which involve degeneration, deatii or trauma to neural cells or nerve tissue. More specifically, 
a protein may be used in the treatment of diseases of tiie peripheral nervous system, such as ' 
peripheral nerve injuries, peripheral neuropatiiy and localized neuropathies, and central 
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nervous sysKm diseases, such as AlAeWs, Partdnsorfs disease, Hu„,i„g,„n.s disease 
amyouophic la,e,^ scle^sis. and Shy-D,ager syndrome. Further co„di.ions which n«y 'be 
treated in accordance ftc prescn, invention include mechanical and h.uma.ic disorders 
such as spinal cord disorfers, head d.uma and cereb^vascuto diseases such as stoke ' 
Peripheral neuropattues resulting ftom chemofterapy or oti,er medical tt.e,.pies n,ay also be 
treatable using a protein of the invention. 

Proteins of the invention may also be useful to promote better or faster closure of non- 
healmg wounds, including without limitation pressure ulcers, ulcers associated with vascular 
insufficiency, surgical and Iraumatic wounds, and Ihe like. 

It is expected diat a protein of the present invention may also exhibit activity for 
generation or regeneration of other tissues, such as organs (including, for example, pancreas 
hver. intestine, kidney, skin, endotiielium), muscle (smooti,, skeletal or cardiac) and vascute 
(mcluding vascular endotiielium) tissue, or for promoting tiie growUi of cells comprising such 
ti^ues. Par, of die desired effects may be by inhibition or modulation of fib^tie scarring to 
allow nonnal tissue to regenerate. A protein of the invention may also exhibit angiogenic 
activity. 

A protein of the present mvention may also be useful for gut protection or 

regeneration and treatment of lung or liver fibrosi*: r/«n^rfi,c;« 

uiig ur Hver norosis, reperfusion mjuiy m vanous tissues, and 

conditions resulting from systemic cytokine damage. 

A protein of the present invention may also be useful for promoting or mhibiting 
differentiation of tissues described above from precursor tissues or cells; or for inhibiting the 

growth of tissues described above. 

The activity of a protein of the invention may, among other means, be measured by 
the follov^ing methods: 

Assays for tissue generation activity include, without limitation, those described in- 
International Patent Publication No. WO95/16035 (bone, cartilage, tendon); International 
Patent Publication No. WO95/05846 (nerve, neuronal); International Patent Publication No 
WO91/0749I (skin, endothelium). 

Assays for wound healing activity include, without limitation, those described in: 
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Winter, Epidermal Wound Healing, pps. 71-1 12 (Maibach, H. I. and Rovee, D. T., eds.), Year 
Book Medical Publishers, Inc., Chicago, as modified by Eaglstein and Mertz, J. Invest. 
Dermatol 71:382-84 (1978). 

6.6.7. ACnVIN/INHIBIN ACTIVITY 

A protein of the present invention may also exhibit activin- or inhibm-related 
activities. A polynucleotide of the invention may encode a polypeptide exhibiting such 
characteristics. Inhibins are characterized by their ability to inhibit the release of follicle 
stimulating hormone (FSH), while activins and are characterized by their ability to stimulate 
the release of follicle stimulating hormone (FSH). Thus, a protein of the present invention, 
alone or in heterodimers with a member of the inhibin a-family, may be useful as a 
contraceptive based on the ability of inhibins to decrease fertility in female mammals and 
decrease spermatogenesis in male mammals. Administration of sufficient amounts of other 
inhibins can induce infertility in these mammals. Alternatively, the protein of tiie invention, 
as a homodimer or as a heterodimer with other protein subunits of tiie inhibin-p group, may 
be useful as a fertility inducing therapeutic, based upon tiie ability of activin molecules in 
stimulating FSH release fi-om cells of tiie anterior pituitary. See, for example, U.S. Pat. No. 
4,798,885. A protein of the invention may also be useful for advancement of the onset of 
fertility in sexually immahire mammals, so as to increase tiie lifetime reproductive 
performance of domestic animals such as cows, sheep and pigs. 

The activity of a protein of tfie invention may, among otiier means, be measured by 
the following methods: 

Assays for activin/inhibin activity include, witiiout limitation, tiiose described in: Vale 
et al.. Endocrinology 91 :562-572, 1972; Ling et al.. Nature 321 :779-782, 1986; Vale et al.. 
Nature 321 :776-779, 1986; Mason et al.. Nature 318:659-663, 1985; Forage et al., Proc. Nati. 
Acad. Sci. USA 83:3091-3095, 1986. 



6.6.8. CHEMOTACTIC/CHRMOKINETIC ACTrVTTV 

A protein of tiie present invention may have chemotactic or chemokinetic activity 
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(e.g., ac. as a ohemoldne) for manmalian cells. inoMng. for example, monocytes 
fibroblast, neu^ophils. T<eUs, mas. cells, eosinophils, epiftelia, and/or eodoMi^ cells A 
polynucleotide of invemion can encode a polypeptide exhibiting such attribu.es 
Chen,o.acdc and chemokincic pro,eins can be used to mobUize or attoc. a desired cell 
population .0 a desired si,e of action. Chemo.actic or chemokinetic proteins provide 
particular advantages in treataent of wounds and other tiauma to .issues, as well as in 
ti^tinent of localized infections. For example, atti^ction of lymphocytes, monocytes or 
neutiophils to Utmors orsites of infection may result in imptoved immune responses against 
me tumor or infecting agent, 

AP«"--P=P'idehaschemo.aeticactivi.yforapa«icularcellpopula.ionifi.can 
stin^ulatc, directly or indirectiy. U,e directed orientation or movement of such cell population 
Preferably, tite p,.tein or peptide has tite ability to directly stimulate directed movement of 
eel s. Whetiter a pariicular protein has chemotactic activity for a population of cells can be 
readtly detennined by employing such protein or peptide m any known assay for cell 
chemotaxis, 

™-«™'yofaprotcinoffl.i„ve„tionmay,amo„go.hermeans,bemeasuredby 

the following methods: 

Assays for chemotactic activity (which will identify proteins that induce or prevent 
chemotaxis) consist of assays ti,at measure ti,e ability of a ptotein to induce tite migration of 
cells across a membrane as well as tt,e ability of a protein to induce the adhesion of one cell 
population to anotiter cell population. Suit^le assays for movement and adhesion include 
w..ho„. hmitation, those described in: Cutrent Protocol in Imm^tology, Ed by E. Coligan, 
A. M. Knusbeek. D. H. Marguiles. E. M. Shevach, W. Stiober, Pub. Greene Publishing 
Associates and Wiley-Interscience (Chapter 6.12, Meas„«meM of alpha and beta 
Chemokines 6.nA-6.n.2S: Taub etal. Clin, invest. ,5:1370-1376, 1995; Lind et al 
APMIS 103:140-146, 19,5. Mulieretal Eur. , Immunol. 25:1744-1748; Oruber etal. , of 
Immunol. 152:5860-5867. 1994; Johnston etal. J. of tomunol. 153:1762-1768 1994 
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6.6.9. HEMOSTATIC AND THROMBOLYTIC ACTIVITV 

A protein of the invention may also exhibit hemostatic or thrombolytic activity. A 
polynucleotide of the invention can encode a polypeptide exhibiting such attributes. Such a 
protein is expected to be useful in treatment of various coagulation disorders (including 
hereditary disorders, such as hemophilias) or to enhance coagulation and other hemostatic 
events in treating wounds resulting from trauma, surgery or other causes. A protein of the 
invention may also be useful for dissolving or mhibiting formation of thromboses and for 
treatment and prevention of conditions resulting therefrom (such as, for example, infarction 
of cardiac and central nervous system vessels (e.g., stroke). * 

The activity of a protein of the invention may, among other means, be measured by 
the following methods: 

Assay for hemostatic and thrombolytic activity include, without limitation, those 
described in: Linet et al., J. Clin. Pharmacol. 26:131-140, 1986; Burdick et al., Thrombosis 
Res. 45:413-419, 1987; Humphrey et al., Fibrinolysis 5:71-79 (1991); Schaub, Prostaglandins 
15 35:467-474, 1988. 

6.6.10. RECEPTQR/LIGAND ArTfVTTV 

A protein of the present invention may also demonstrate activity as receptors , 
receptor ligands or inhibitors or agonists of receptor/ligand interactions. A polynucleotide of 
the invention can encode a polypeptide exhibiting such characteristics. Examples of such 
receptors and ligands include, without limitation, cytokine receptors and their ligands, 
receptor kinases and their Hgands, receptor phosphatases and theu- ligands, receptors involved 
in cell-cell interactions and their ligands (including without limitation, cellular adhesion 
molecules (such as selectins, integrins and their ligands) and receptor/ligand pairs mvolved in 
antigen presentation, antigen recognition and development of cellular and humoral immune 
responses). Receptors and ligands are also useful for screening of potential peptide or small 
molecule inhibitors of the relevant receptor/ligand interaction. A protein of the present 
invention (including, without limitation, fragments of receptore and ligands) may themselves 
be useful as inhibitors of receptor/ligand interactions. 
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The activity of a protein of the invention may. among other means, be measured by 
the following methods: 

Suitable assays for receptor-ligand activity inch.de without limitation those described 
in: Current Protocols in Immunology, Ed by J. E. CoHgan, A. M. Knusbeek, D H 
Margulies, E. M. Shevach. W. Strober. Pub. Greene Publishing Associates and Wilev- 

Interscience (Chapter 7.28, Mcasurcmem of Cellular Adhesion under static conditions 7 28 1 - 
7.28.22), Takai et al., Proc. Nat) Acad. Sci. USA 84:6864-6868. 1987; Bierer et al T Evp 

Med. 16S:1 145-1 156, 1988; Rosenstein et al., J. Exp. Med. 169:149-160 1989: Sroltenbor. et 
al., J. Immunol. Methods 175:59-68, 1994; Stitt et al. Cell 80:661-670, 1995. 

By way of example, the novel Interleukin - 1 Receptor Amagonist of the invention 
be us.^ . lig.nd for . cytokine receptor thereby modulating the biologicl activitv of 
that receptor. Examples of cytokine receptor that may be used include, but are not limited 
to., the Interleukin-1 Type I or the Interleukin-Type II Receptor. VVhether the the novel 
Interleukin -1 Receptor Antagonist of the invention exhibits agonist, partial agonist, 
antagonist, or partial antagonist acyivity for a particular receptor, such as a cytokine receptor 
m a particular cell type can be detennined by conventional techniques known to those skilled 
m the art. In one embodiment, one or more cells expressing a cytokine receptor (e.g., 
Interleukin-I Type I or Type n Receptors) are contacted with the protein of the invention 
Examples of cells that may be contacted with the protein of the invention include, but are not 
bmued to, mammalian cells such as fibroblasts and T-cells. Preferably the novel protein of 
the mventioa acts as an antagonist for a cytokine receptor (e.g.-the Interleukin-f Receptor) so 
that the biological activities of that receptor are inhibited. 

Studies characteri^mg drugs or prx,teins as agonist or antagonist or partial agonists a 
partial antagonist require the use of other proteins as competing ligands. The novel protein of 
the present mvention exhibit an affinity for Interleukin-1 Receptor. Thus, the p^teins of the 
present mventton may be used, for example, as competitors m assays involving Interleukin- 1 
Receptors (e.g.. Example 12). Alternatively ,the protem of the invention may be labelled by 
bemg coupled to radioisotopes, color^metnc molecules or a toxm molecules by conventional 
methods. ("Guide to Protein Purification" Murray P. Dcutschcr (cd) Methods in 
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Enzymology Vol. 182 (1990) Academic Press. Inc. San Diego) and used in both in vivo and 
in vitro to bind to the Interleukin-I Receptor. Examples of radioisotopes include, but are not 
limited to, tritium and carbon-14 . Examples of colorimetric molecules include, but are not 
limited to, fluorescent molecules such as fluorescamine, or rhodamine or other colorimetric 
molecules. Examples of toxins include, but are not limited, to riacin. By way of example, the 
proteins coupled to such molecules are useful in studies involving in vivo or in vitro 
metabolism of the Interleukin- 1 Receptor. 

" DRUG SCREENING WITH TH E NOVET. TNTFR LETfKTN-l RPrpp-rop 
ANTAGONIST POLYPEPTrPFS 

This invention is particularly useful for screenmg compounds by usmg the novel 
Interleukin-1 Receptor Antagonist polypeptides or bmding fiagments thereof in any of a Variety 
of drug screening techniques. Tlie novel Interleukin-1 receptor antagonist polypeptides or 
fragments employed in such a test may either be fiee in solution, afBxed to a solid support, 
borne on a cell surface or located intracellulariy. One method of dmg screening utilizes 
eukaryotic or prokaryotic host cells which are stably tiansfomied with recombinant nucleic 
acids expressing the polypeptide or fragment. Dmgs are screened against such transformed 
cells in competitive binding assays. Such cells, either in viable or fixed form, can be used for 
standard binding assays. One may measure, for example, the formation of complexes between 
novel Interleukin-1 receptor antagonist polypeptides or fiagments and the agent being tested or 
examine the diminution in complex formation between the novel InterIeukin-1 receptor 
antagonist polypeptides and an appropriate cell line, which are well known in the art 

^•^•111 ASS AY FOR ANTI-INTERT EUKIN-l RErEPTOR ACTrvrTV 

In one embodiment, the Interleukin-1 receptor antagonist activity of the polypeptides of 
the invention is determined using a mediod that involve (1) fonning a mbcture comprising 
Interleukin-1, the Interleukin-1 receptor, and the Interieukin-1 receptor antagonist polypeptides 
of the invention and/or its agonists and antagonists (or agonist or antagonist drug candidates) 
and/or antibodies specific for the lnterleukin-1 receptor antagonist polypeptides of the 
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«^(2)incubad„g,he„,x*^„„deroo„di«„„swhe.by.bu.fo.fl,ep^^ 

-ep.or a„^„„i« ^^^^ ^ ^ ^ ^ ^ 

« and (3) toeodng a. p^c» or .B«„oe of specific bWing of toerteukin, ,o ftc 
Interieulcm-I receptor. 

"•"•2 ASSAY FOR AOTAOONISTS ANm .^^^rfriTi 

«™Hep02cel,s.rei„cuba,eda<37degree(s)C.forl8-24Wi„sen,„,.fiee 
Du^becco. Edified Eagle .ediun,. Sepa,^ .onolaye. of ce,U a. incubated in fl,e sante 
n.ed,un. supplcnented ™ft ,„,er,eukin-. a. various concentrations and in the sante .ediun, 
supplemented »ith Interieukin-l receptor a«ago„ists of the inven«o„ at various co„cen..,i„„s 

Mom,Iayers are rinsed vigorously with isotonic buffer ami incubated in (35-S) 

n.e.Wonine,250.uci/n.n,ethi„„i„e-fiee,n^iu„,andp„,sedforaperiodof5-30 minutes .0 
assess net synthesis. Cel, cuinrre fluid is discariM and monolayets are again rinsed and 

suspended in eel, iysis buffer. T.e newly synthesize, radiolabelied hepatic p^teins h. these 
cell lysates are detected by inamunoprecipitadon, SDS-PAGE and fluorogntphy. 

'••••l^- ANTMNFI.Al viMATngv Arn^gjY 
Proteins of the present iuvendon may also exhibit anti-inflammatoo. activity TTte 
at«.-u,fla„u„atory activi^ may be achieved by providing a stimulus to cells involved in the 
mflammatoo- response, by inhibiting or promoting cell-cell interactions (such as for 
example, cell adhesion), by inhibiting or promoting chemotaxis of cells involved in the 

mflammatoty process, inhibiUngor promoting cellextravasation, or by stimularing or 
suppressing productionof other factors whichmoredirectlyinhibitorpromote an 
mf-ammatoty response. Protetns exhibiting such activiUes can be used to treat inflammatoty 
cond.t.0. .ncluding chronic or acute conditions), including without Umitation intimation 
a^socated with infectton (such as sepdc shoclc, sepsis or systemic inflammatoty response 
syudrome (SIRS)). ischemia.reperfi.i„„ injury, endotoxin lethality, arthritis, complement- 
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mediated hyperacute rejection, nephritis, cytokine or chemokine-induced lung injury, 
inflammatory bowel disease, Crohn's disease or resulting from over production of cytokines 
such as TNF or IL-1 . Proteins of the invention may also be useful to treat anaphylaxis and 
hypersensitivity to an antigenic substance or material. In particular, the Interleukin-1 receptor 
antagonist of this invention may be utilized to prevent or treat condition such as, but not 
limited to, utilized, for example, as part of metiiods for the prevention and/or treatment of 
disorders involvmg sepsis, acute pancreatitis, endotoxic shock, cytokine induced shock, 
rheumatoid arthritis, chronic inflamatoty arthitis, pancreatic cell damage from diabetes 
mellitus type 1, graft versus host disease, inflamatoiy bowel disease.nnflamation associated 
witii pulmonary disease, other autoimmune disease or inflamatory disease, an 
antiproliferative agent such as for acute or chronic mylegenous leukemia or in tiie prevention 
of premature labor secondary to intrauterine infections. 



6.6.13. LEUKEMIAS 

Leukemias and related disorders may be ti-eated or prevented by administiation of a 
tiierapeutic that promotes or inhibits function of die polynucleotides and/or polypeptides of 
the invention. Such leukemias and related disorders include but are not limited to acute 
leukemia, acute lymphocytic leukemia, acute myelocytic leukemia, myeloblastic, 
promyelocytic, myelomonocytic, monocytic, erythroleukemia, chronic leukemia, chronic 
myelocytic (granulocytic) leukemia and chronic lymphocytic leukemia (for a review of such 
disorders, see Fishman et al., 1985, Medicine, 2d Ed., J.B. Lippincott Co., Philadelphia). 

6-6.14. IVfERVOUS SY STEM DTSORniTRg 
Nervous system disorders, involving cell types which can be tested for efficacy of 
intervention with compounds that modulate the activity of the polynucleotides and/or 
polypeptides of the invention, and which can be treated upon tiius observing an indication of 
therapeutic utility, include but are not limited to nervous system injuries, and diseases or 
disorders which result in either a disconnection of axons, a diminution or degeneration of 
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neurons, or demyelination. Nervous system lesions which may be treated in a patient 
(including human and non-human mammalian patients) according to the invention include 
but are not limited to the following lesions of either the central (including spinal cord, brain) 

or peripheral nervous systems: 

(i) traumatic lesions, including lesions caused by physical injury or associated 
with surgery, for example, lesions which sever a portion of the nervous system, or 
compression injuries; 

(ii) ischemic lesions, in which a lack of oxygen in a portion of the nervous system 
results m neuronal injury or death, including cerebral infarction or ischemia, or spinal cord 
infarction or ischemia; 

(iii) infectious lesions, in which a portion of the nervous system is destroyed or 
injured as a resuh of infection, for example, by an abscess or associated with infection by 
human immunodeficiency virus, herpes zoster, or herpes simplex vi,^ or with Lyme disease, 
tuberculosis, syphilis; 

(iv) degenerative lesions, in which a portion of the nervous system is destroyed 
injured as a result of a degenerative process including but not limited to degenerat 
associated with Parkinson's disease, Alzheimer's disease, Huntington's chorea, 
amyotrophic lateral sclerosis; 

(V) lesions associated with nutritional diseases or disorders, in which a portion of 
the nervous system is destroyed or injured by a nutritional disorder or disorder of metabolism 
mcludmg but not limited to, vitamin B 1 2 deficiency, folic acid deficiency, Wernicke disease 
tobacco-alcohol amblyopia, Marchiafava-Bignami disease (primary degeneration of the 
corpus cailosum), and alcoholic cerebellar degeneration; 

(vi) neurological lesions associated with systemic diseases including but not 
limited to diabetes (diabetic neuropathy. Bell's palsy), systemic lupus erythematosus, 
carcinoma, or sarcoidosis; 

(vii) lesions caused by toxic substances including alcohol, lead, or particular 

neurotoxins; and 



or 

ion 

or 



(viii) demyelinated lesions in which a portion of the nervous system is destroyed 



or 
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injured by a demyelinating disease including but not limited to multiple sclerosis, human 
immunodeficiency virus-associated myelopathy, transverse myelopathy or various etiologies, 
progressive multifocal leukoencephalopathy, and central pontine myelinolysis. 

Therapeutics which are usefiil according to the invention for treatment of a nervous 
system disorder may be selected by testing for biological activity in promoting the survival or 
differentiation of neurons. For example.and not by way of Ihnitation, therapeutics which 
elicit any of the following effects may be useful according to the invention: 

(i) increased survival time of neurons in culture; 

(ii) increased sprouting of neurons in culture or in vivo; * 

(iii) increased production of a neuron-associated molecule in culture or in vivo, 
e.g., choline acetyltransferase or acetylcholinesterase with respect to motor neurons; or 

(iv) decreased symptoms of neuron dysfunction in vivo. 

Such effects may be measured by any method known in the art. In preferred, non-limitmg 
embodiments, increased survival of neurons may be measured by the method set forth in 
Arakawa et al. (1990, J. Neurosci. 10:3507-3515); increased sprouting of neurons may be 
detected by methods set forth in Pestronk et al. (1980, Exp. Neurol. 70:65-82) or Brown et al. 
(1981, Ann. Rev. Neurosci. 4:17-42); increased production of neuron-associated molecules 
may be measured by bioassay, enzymatic assay, antibody bmding, Northern blot assay, etc., 
depending on the molecule to be measured; and motor neuron dysfunction may be measured 
by assessing the physical manifestation of motor neuron disorder, e.g., weakness, motor 
neuron conduction velocity, or functional disabiUty. 

In a specific embodiments, motor neuron disorders that may be treated according to 
the invention include but are not limited to disorders such as infarction, infection, exposure to 
toxin, trauma, surgical damage, degenerative disease or malignancy that may affect motor 
neurons as well as other components of the nervous system, as well as disorders that 
selectively affect neurons such as amyotrophic lateral sclerosis, and including but not limited 
to progressive spinal muscular atrophy, progressive bulbar palsy, primary lateral sclerosis, 
infantile and juvenile muscular atrophy, progressive bulbar paralysis of childhood (Fazio- 
Londe syndrome), poliomyelitis and the post polio syndrome, and Hereditary Motorsensory 
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Neuropathy (Charcot-Marie-Toolh Disease). 

'•*-15- OTHF.R Arr p^TTtcs 
A proton of me inventa n^y also exhibi. one or more of d,e following additional 
activities or effects: inhibiting .he growth, infection or fbtcdon of. or Mling. infectious 
agents, including, without linaitation. bacteria, viruses, togi and other pa^sites; effecUng 
(suppressing or enhancing) bodily cha,.««istics. including, without linutation. height 
wetgh, hair color, eye color, skin, fat to lean ratio or other tissue pign,entatioa or org» or 
body par. si. or shape (such as. for example, breast augn,e„^,io„ or diminution, change in 
bone fonn or shape); effecdng biorhythms or caricadic cycles or rhythms; effecting the 
feruhty of male or female subjects; effecting the metabolism, catabolism. anabolism 
processing, utilization, storage or elimination of dietaty fet. lipid, protein, carbohydrlte ' 

vttamms, minerals, co-factors or other nutritional factors or componen.(s); effectrng 
behav,o..l characteristics, including, without limitation, appetite, libido, stress. cogniUon 
(mcludmg cogniUve disorders), depression (including deptessive disorder.) and violent 
behavtors; providing analgesic effects or other pain .educing effects; promoting 
d.fiferentiatio„ and g^wU, of embryonic s.em cells in lineages odter Utan hematopoietic 
hncages; honnonal or endocrine acUvity; to the case of enzymes, co.ecting deficiencies of 
the enzyme and treating deficiency-related diseases; treatment of hypen,rolife..,ive disorders 
(such as. for example, psoriasis); hnmunoglobulin-like activity (such as. for example the 
abthty to bind antigens or complement); and the abili^ to act as an antigen in a vaccine 
compos,t,on to raise an tounune response agamst such pn>,eta or another material or entity 
which IS cross-reactive widi such protem. 

THERAPPITTic MFTHnnc 
TT.e novel In.erleukfa-I Receptor Anagonist of the mvention has numerous 
apphcations in a variety of therapeutic metitods. Examples of Aempeutic applications 
mclude. but are no. limited to. those exemphfied below. 
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6.6.1 SEPSIS 

One embodiment of the invention is the administration of an effective amount of the 
InterIeukin-1 receptor antagonist polypeptides of the invention to individuals that are at a high 
risk of developing sepsis, or that have developed sepsis. An example of die fonner category are 
patients about to undergo surgery. While the mode of administration is not particularly 
important, parenteral administration is preferred because of the rapid progression of sepsis, and 
thus, the need to have the inhibitor disseminate quickly throughout the body. Thus, the 
preferred mode of administration is to deliver an I.V. bolus slighUy before, during, or after 
surgery. The dosage of the Interleukin-1 receptor antagonist polypeptides of the invention will 
normally be determined by the prescribing physician. It is to be expected that the dosage will 
vary according to the age, weight and response of the individual patient. Typically, the amount 
of inhibitor administered per dose will be in the range of about 0.1 to 25 mg/kg of body weight, 
with the preferred dose being about 0.1 to 10 mg/kg of patient body weight. For parenteral 
administration, the Interleukin-1 receptor antagonist polypeptides of the invention will be 
1 5 formulated in an injectable form combined with a pharmaceutically acceptable parenteral 

vehicle. Such vehicles are well known in the art and examples include water, saline. Ringer's 
solution, dextrose solution, and solutions consisting of small amounts of the human serum 
albumin. The vehicle may contain minor amounts of additives that maintain the isotonicity and 
stabiUty of the inhibitor. The preparation of such solutions is within the skill of the art. 
2 0 Typically, the cytokine inhibitor wUl be formulated in such vehicles at a concentration of about 
1-8 mg/ml to about 10 mg/ml. 



6.6.2 ARTHRITIS AND fNFf AMMATFON 

The immunosuppressive effects of die Interieddn-l inhibitor against rheumatoid 
arthritis is determined in an experimental animal model system. The experimental model 
system is adjuvant induced arthritis in rats, and the protocol is described by J. Holoshitz, et aL, 
1983, Science, 219:56, or by B. Waksman et al.. 1963, InL Arch. Allergy Appl. Immunol., 
23:129. Induction of the disease can be caused by a single injection, generally intradermally, of 
a suspension of killed Mycobacterium tuberculosis in complete Freund's adjuvant (CFA). The 



25 
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route of injection can vaxy. but rats may be injected at the base of the tail with an adjuvant 
mixture. The inhibitor is administered In phosphate buffered solution (PBS) at a dose of about 
1-5 mg/kg. The control consists of administering PBS only. 

The procedure for testing the effects of the Interleukin-1 inhibitor would consist of 
mtradermally injecting killed Mycobacterium tuberculosis in CPA followed by immediately 

admmisteringtheinhibitorandsubsequentti^tmentevetyotherday until day24. At 14 15 
1 8. 20. 22. and 24 days after injection of Mycobacterium CPA. an overall arthritis score may be 

obtained as described byJ.Holoskitz above. An analysisofthe data would reveal that the 
mhibitor would have a d^^atic affect on the swelling of the joints as nfeasured by a decrease of 
the arthntis score. 

6.6.3 DIABETRS 

Interleukin-1 has been shown to be involved in the destruction of islet cells in diabetes 
mellitus (DM) (Mandrup-Paulsen. T., K. Bendt^n, L Nerup, C. A. Dinarello. M. Svenson and 
J. H. Nielson [1986] Diabetologia 29:63-67). The Interleukin-1 receptor antagonist 
polypeptides of the invention limit lymphocyte and macrophage mediated damage to islet cells 
m mapient cases of DM identified by disease susceptibility via genetic backg,x,und and family 
history. The inflammatoiy destruction of the pancreatic beta islet cells in such individuals with 
early DM is reduced by parenterally administering the hiterleukin-1 receptor antagonist 
polypeptides of the invention which have an anti-Interleukin-1 effect in the pancreas. 

^•^•^ ANTI-HYPOTFNSIVR ARr.TTVrsnr-irPEE FORIVfTiT Axrr.i.c 

The paienteral fomiulation of the therapeutic regimen is defined as including: about 3-4 
g/1 isoleucine. about 4-6 gA leucine, about 3-4 g. lysine, about 1-2 g. methionine, about 1-2 g. 
phenylalanine, about 2-3 g. threonine, about 0.5-1 .5 g. tryptophan, about 3-4 valine, about 
4-5 g/1 alanine, about 1 -2 g/I histidine, about 3-4 g/1 proline, about 1 -2 g/1 serine, about 0 25- 
0.75 g/1 tyrosine, about 4-5 g/1 glycine and about 2-3 g/1 asparUc acid, together in a 

pharmacologically acceptableexcipient. In another preferred embodimentofthedescrib 
parente.^ fonnulation, the formulation may fUrther include ornithine, most particularly at a 
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concentration of about 1-2 g/1. In still another embodiment of the described parenteral 
fonnulation, the formulation may include citruliine, most preferably at a concentration of 
between about 1 g/l and about 2 g/1. Both citruliine and ornithine may be included in still 
another embodiment of the formulation, again at the concentrations indicated. 
5 The method includes an argimne-free formulation which comprises the amino acids and 

concentrations thereof aheady described herein, together in a pharmacologically acceptable 
excipient. Again, the formulation may fiirther.include ornithine, citruliine, or both, to even 
further supply physiologically required concentrations of urea cycle substrates in the animal. 
Most preferably, the formulation is provided as a parenteral formulatioii. 

1 0 Another aspect of the method comprises a method for treating chemotherapeutic agent- 

related hypotension. In a most preferred embodiment, the method comprises monitoring an 
animal receiving a chemotherapeutic agent for a decrease in systolic blood pressure to less- than 
about 100 mm Hg to detect an animal with systemic hypotension, treating the animal having 
systemic hypotension with a therapeutic regimen comprising a therapeutically effective amount 

1 5 of an arginine-free formulation sufficient to reduce plasma or serum arginine concentrations 
administered concurrendy with or followed by the administration of a therapeutically effective 
concentration of an interleukin-1 receptor antagonist, and maintaining the animal on the 
therapeutic regimen until an increase of systolic blood pressure to at least about 100 mm Hg is 
detectable. Most preferably, the arginine-fiee formulation is a parenteral formulation. 

20 In a preferred embodiment, the interleukin-1 receptor antagonist polypeptide of the 

invention is used in combination with the anti-hypotensive arginine free formulation to treat 
hypotension in an animal, particularly that hypotension caused by exposure to endotoxin or 
septic shocL 

A patient having a systolic blood pressure of less than about 1 00 mm Hg will be 
2 5 targeted for the present treatment. Such a patient is to be placed on a continuous feed of an 

arginine-free fomiulation which includes a mbrture of essential and nonessential amino acids as 
described in U.S. Patent NO. 5,334,380. The patient is treated concurrently widi the 
interieukin-1 antagonist polypeptides of the invention. Blood samples are to be obtained from 
the patient and arginine levels in the serum or plasma fraction are determined. 
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PHARMArFirriCAT.mPMin ATtffM^, 
AND Rorm?s np administp a Tjfyf, 

^P^'-toofU.ep.^atinvenaonCfon.wha.cversou^derivcd.includtagwiU.ou. 
.un,.a.o„ fro. ,«=o„,i^. ^ „„„.eco.b,„a„ ..e=s) .ay be adnUnU«r«, .0 a pa«en. 

m need, by icself. or in pha^aceutica, eompo.i«„„. where i. Is mixed wiU. suitable carters 

or exo.pie„,(s) a. d„s« u> ^ or an,elio«« a variety of disorders. Such a composition may 

also contatn (in addiUon to p,„.ei„ and a carter) diiuents, fliiers, salts, buffers, stabilizers 

solub..,zers.a„d„,hermaterialswellicaowninU,eartThete™»pham,aceuUcally ' 
acceptable., means a „on-t„xic material that does „o, intetfete with the effectiveness of the 
Mlogtcal ac^vity Of the acUve ingredient(s). Tie cha^cteristics of the carter will depend on 
.he route of adm.nistration. TTe pharmace„,cal composition of the invention may also ' 
contam cytolcines, lymphokines, or other hematopoietic facton. such as M-CSF GM CSF 
™F, .L-I. IL-2, ,L-3. .L.4, ,L-5. .L-6. ,L-7. .L-8, ,L-,. ,L-I0, IL-U. ,L-,2. rL-,3 IL-M 
IL-.5, IFN, WO. Wl, ™p2, G-CSF, Meg-CSF. ti^ombopoietin. stem cell fect:r and' 
erythropoietin. 

n.e pharmaceutical composition may further contain other agents which either 
enhance the activity of the p^tem or compliment its activity or use in tr^tment. Such 
addttional facto, and/or agents may be included in the phannaceutical composition to 
produce a synergistic effect witit p„tein of the mvention. or to minimis side effects 
Convet^ely. p„.ei„ „f ti,e pres^tt invention may be included m fo,n,u,a.i„ns of tite particular 

oy^kme,lymphokine. other hematopoietic factor..hrombo,ytic or anti-thn>mbotic factor or 
ann-mflammatory agent to minimize side effects of the cytokine, lymphokine. other 
hematopoietic fa«o, th„mbo,ytic or anti-tt^mbotic factor, or anti-inflammatory agent A 
protem of the p.se„. invention may be active in multimers (e.g.. heterodime. or 

homodimers)or complexes with itself or other proteins. Asaresul, pharmaceutical 
compositions of tire invention may comprise a protein of the invention in such multimeric or 

complexed form. 

Techn,<,ues for formulation and admimstiation of the compounds of the instant 
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application may be found in "Remington's Phannaceutical Sciences," Mack Publishing Co., 
Easton, PA, latest edition. A therapeutically effective dose further refers to that amount of the 
compound sufficient to result in amelioration of symptoms, e.g., treatment, healing, 
prevention or amelioration of the relevant medical condition, or an increase in rate of 
treatment, healing, prevention or amelioration of such conditions. When applied to an 
individual active ingredient, administered alone, a therapeutically effective dose refers to that 
ingredient alone. When applied to a combination, a therapeutically effective dose refers to 
combmed amounts of the active ingredients that result in the therapeutic effect, whether 
administered in combination, serially or simultaneously. 

In practicing the method of treatment or use of the present invention, a therapeutically 
effective amount of protein of the present invention is administered to a mammal having a 
condition to be treated. Protein of the present mvention may be administered in accordance 
with the method of the invention eitiier alone or in combination with other therapies such as 
treatments employmg cytokines, lymphokines or other hematopoietic factors. When co- 
administered with one or more cytokines, lymphokines or other hematopoietic factors, protein 
of the present invention may be administered either simultaneously with the cytokine(s), 
lymphokine(s), other hematopoietic factor(s), thrombolytic or anti-thrombotic factors, or 
sequentially. If administered sequentially, the attendmg physician will decide on the 
appropriate sequence of administering protein of the present invention in combination with 
cytokine(s), lymphokine(s), other hematopoietic factor(s), thrombolytic or anti-thrombotic 
factors. 

6 7.1. ROUTES OF ADMINTSTRATION 

Suitable routes of administration may, for example, include oral, rectal, tiansmucosal, 
or intestinal administration; parenteral delivery, including intramuscular, subcutaneous, 
intramedullary injections, as well as intrathecal, direct mtraventricular, intravenous, 
mtraperitoneal, intranasal, or intraocular injections.AdministraUon of protein of the present 
invention used in the pharmaceutical composition or to practice the method of the presem 
invention can be carried out in a variety of conventional ways, such as oral ingestion. 
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inhala^cn. Epical app,oa«o„ or „s. i„^^,.„„^_ 
mTavenom injection. I„tav.«,us adnudstotion to patien, is p,.fe„^ 

AI.™,e,y. one .ay administer «,e componnd in a .oca, rate ttan sys.enaic n^er 
forexa„^,™injec.o„of«.eco.po„nddi.ecayin«aa.,hri«cjoi„.orinfibr„ti^ ' 
oftenu,adepo.orsustainedre.ea.ef„n„„,ati„„. In order u. p«ven, the scarring p„eess ' 
ftequenUy occunring as complication of glaucoma surgery, tire compounds may be 
adminisrered topically, for example, as eye drops.Fur,hermore, one may administer the drug 
m a targeted drug deUvery system, for example, in a liposome coated with a specific 
-body, t^geting, for example, arthritic or fibrotic tissue. l,e liposomes will be targeted to 
and taken up selectively by the afflicted tissue. 

COMPO.SITTnNS/FORMTTT ATr^iv,^ 
Pharmaceutical compositions for use in accordance witi, ti« present invention thus 
may be fonnulated in a conventional manner using one or mote physiologically acceptable 
carxters comprising excipients and auxiliades which facilitate processing of the active 
compounds into preparations which can be used phannaceutically. These phannaceutioal 
compositions may be manufacurr«l in a ma™.r that is itself known, e.,., by means of 
conventional mixing, dtssolving. granulating, dragee-making. levigating, emulsi^g 
encapsulating, entiapping or lyophrlizing proces.s.Proper formulation is dependent tipon the 
route of administration chosen. When a therapeutically effective amount of protein of the 
present mvention is administ^ed orally, ptotein of tite pre^n. invention will be in tire form 
of a tablet, capsule, powder, solution or elbdr. When admimstered in tablet fonn the 
Pha^aceutical composition of the invention may additionally contam a solid cairier such as 
a gelatin or an adjuvant. tablet, capsule, and powder contain from about 5 to 95% ptotein 
of the present .nvention, and prefcbly from about 25 to 90% p,„ei„ of the p,.se„t 

2ven.ion.Whenadminis.=redin liquid fo„n,ali,„idca,,iersuchaswa,er,petro,eum,oilsof 
amma. or plan, origin such as peanut oil. mineral oil. soybean oil, or sesame oil. or syntiretic 
O S may be added. The li,uid form of the phamraceutical composition may further contain 
PM.olog,cal saline solution, dextrose or oUrer saccharide solution, or glycols such as 
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ethylene glycol, propylene glycol or polyethylene glycol. When administered in liquid fonn, 
the pharmaceutical composition contains from about 0.5 to 90% by weight of protein of the 
present invention, and preferably from about 1 to 50% protein of the present invention. 
When a therapeutically effective amount of protein of the present invention is 
5 administered by intravenous, cutaneous or subcutaneous injection, protein of the present 

invention will be m the form of a pyrogen-fiee, parenterally acceptable aqueous solution. The 
preparation of such parenterally acceptable protein solutions, having due regard to pH, 
isotonicity, stability, and the like, is within the skill in the art. A preferred pharmaceutical 
composition for intravenous, cutaneous, or subcutaneous injection should contain, in addition 

10 to protein of the present invention, an isotonic vehicle such as Sodium Chloride Injection, 
Ringer's Injection, Dextrose Injection, Dextrose and Sodium Chloride Injection, Lactated 
Ringer's Injection, or other vehicle as known in the art. The pharmaceutical composition' of 
the present invention may also contain stabilizers, preservatives, buffers, antioxidants, or 
other additives known to those of skill in the art.For injection, the agents of the invention may 

15 be formulated in aqueous solutions, preferably in physiologically compatible buffers such as 
Hanks's solution. Ringer's solution, or physiological saline buffer. For transmucosal 
administration, penetrants appropriate to the barrier to be permeated are used in the 
formulation. Such penetrants are generally known in the art. 

For oral administration, the compounds can be formulated readily by combining the 

2 0 active compounds with phannaceutically acceptable carriere well known in the art. Such 
carriers enable the compounds of the invention to be formulated as tablets, pills, dragees, 
capsules, liquids, gels, syrups, slurries, suspensions and the like, for oral ingestion by a 
patient to be U-eated. Pharmaceutical preparations for oral use can be obtained solid 
excipient, optionally grinding a resulting mixture, and processing the mixture of granules, 

2 5 after adding suitable auxiliaries, if desired, to obtain tablets or dragee cores. Suitable 

excipients are, in particular, fillers such as sugars, including lactose, sucrose, mannitol. or 
sorbitol; cellulose preparations such as, for example, maize starch, wheat starch, rice starch, 
potato starch, gelatin, gum tragacantii, metiiyl cellulose, hydroxypropylmethyl-cellulose, 
sodium carboxymethylcellulose, and/or polyvinylpyrrolidone (PVP). If desired. 
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d^mteg^Ungagentsmay be added, such as ftec^ss-lUcedpolyvinylpy^oHdone agar or 
alginic acid or a sal. U>ereof such as sodta algina«.D,agee cores are provided wi* suitable 
coaungs. For d,ispun.ose. concen^a^d sugarsoludons may be used, which n,ay opflonally 
conuin gum arable, .ale. polyvinyl py:r„„d„„e, earbopol gel. polyeftylene glycol, and/or 
a.amum dioxide, lacquer solutions, and sui.able orgamc solvenls or solven. mixtoes 
Dyesmfis or pign.=n« may be added U, ti,e W,le.s or dragee c„a,ings for identifica.ion or to 
characenze differenl combinations of acive compound doses. 

Pharmaceutical prepamdons which can be used o,ally include push-fi. capsules made 
of gelatin, as well as soft, sealed capsules made of gelatin and a plas,rcizer. such as glyce„, 
or sorbitol. The push-fi. capsules can conWn ac.ive ingredie„.s in admixtirre witi, filler 
such as lactose, binde. such as surehes. and/or lubrican.s such as .ale or magnesium s.eara.e 
and. optionally. s.abili3ers. In soft capsules. fl,e active compounds may be dissolved or 
suspended in suitable liquids, such as ft..y oils, liqmd paraffin, or liquid polyett,ylene 
glycols. In addition, subilizer. may be added. All formula.i„„s for oral administiaSon 
should be in dosages suiiable for such administia.i„„.For buccal adminiso^ion, tire 
compositions may take tire fom, of tables or lozenges f„™ula.ed in conventional mamrer 

For administia.ion by inhalation. d,e compounds for use according .o the present 
mvention are conveniently deliveied in tte fom, of an ae^sol spray presentation from 
pressunzed packs or a nebuliser. witi, tire use of a suitable propellan. e g. 
dichlorodifluorometirane. tiicWoroiiuo,omea.a„e. dichlo™.etiafluor„eU,a^e. carbon dioxide 

or oUrer suitable gas. in tirecaseofapressurized aerosol tiiedosageuni. may be detemrined 
by providing a valve to deliver a metered amoun,. Capsules and cartidges of, e^.. gelatin for 

m an .nhaler or insufflaior may be fo™ula.ed containing a powder mix of ti,e compound 
and a smtable powder base such as taose or sta,ch.TT,e compounds may be formulared for 
parenteral administiation by injection. e.g.. by bolus injection or con.inuous mibsion 
Fom,ula.i„ns for injection may be p,csen.«i in unit dosage fo™. e.g., in ampoules or in 
multi-dose containers. ™.h an added preservative. Tl,e compositions may take such fomrs as 
suspensro^. solutions or emulsions in oily or aqueous vehicles, and may contain fon„ula.ory 
agenta such as suspending, stabiUzing and/or dispensing agents. 
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Phannaceutical formulations for parenteral administration include aqueous solutions 
of tiie active compounds in water-soluble form. Additionally, suspensions of tiie active 
compounds may be prepared as appropriate oily injection suspensions. Suitable lipophilic 
solvents or vehicles include fatty oils such as sesame oil, or syntiietic fatty acid esters, such as 
etiiyl oleate or triglycerides, or liposomes. Aqueous injection suspensions may contain 
substances which increase tiie viscosity of flie suspension, such as sodium carboxymetiiyl 
cellulose, sorbitol, or dextran. Optionally, tiie suspension may also contain suitable 
stabilizers or agents which increase flie solubility of tiie compounds to allow for tiie 
preparation of highly concentrated solutions.Altematively, tiie active Ingredient may be in 
powder form for constitution witii a suitable vehicle, e.g., sterile pyrogen-free water, before 



use. 



The compounds may also be formulated in rectal compositions such as suppositbries 
or retention enemas, e.g., containing conventional suppository bases such as cocoa butter or 
otiier glycerides.In addition to tiie formulations described previously, tfie compounds may 

1 5 also be formulated as a depot preparation. Such long acting formulations may be 
administered by implantation (for example subcutaneously or intramuscularly) or by 
intramuscular injection. Thus, for example, flie compounds may be formulated witii suitable 
polymeric or hydrophobic materials (for example as an emulsion in an acceptable oil) or ion 
exchange resins, or as sparingly soluble derivatives, for example, as a sparingly soluble salt. 

20 A pharmaceutical carrier for tiie hydrophobic compounds of tiie invention is a 

cosolvent system comprismg benzyl alcohol, a nonpolar surfactant, a water-miscible organic 
polymer, and an aqueous phase. The cosolvent system may be tiie VPD co-solvent system. 
VPD is a solution of 3% w/v benzyl alcohol, 8% w/v of tiie nonpolar surfactant polysorbate 
80, and 65% w/v polyetiiylene glycol 300, made up to volume in absolute etiianol. The VPD 

25 co-solvent system (VPD:5W) consists of VPD diluted 1:1 witii a 5% dexh-ose in water 

solution. This co-solvent system dissolves hydrophobic compounds well, and itself produces 
low toxicity upon systemic administration. Naturally, tiie proportions of a co-solvent system 
may be varied considerably witiiout destroying its solubility and toxicity characteristics. 
Furthermore, tiie identity of tiie co-solvent components may be varied: for example, otiier 
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polyeMene glycol may be varied; od,er biooompaftle polype, may .place p„,yett,y,e„e 
,glycol. e.g. polyvinyl py™|id„„e; and ote suga. or polysaccharides may substitate for 
dexnoscAlten-atively. ote delivery syst^s for hydrophobic phannaceuUcal comp„„„ds 
may be employed. Liposomes and emulsions a« well known examples of delive.y vehicles or 
earners for hydn,phobic dn.gs. Certain organic solvent such as dimea,y.s„lfoxide ^so may 
be employed, alftough usuaUy a. d>e cost of greater toxicity. AdditionaUy, the compounds 
may be delivered usiag a sustained-telease system, such as semipenneable maMces of solid 
hydrophobic polymers containing the Uterapeutic agent. Various of sSstamed-release 
materials have been esW,lished and are well known by ftose skilled in the art. Sustained- 
release capsules may. depending on their chemical namre. .lease the compounds for a few 
weeks up to over 1 00 days. Depending on the chemical naUne and the biological stabili^ of 
the therapeutic reagent, additional strategies for protein stabilizadon may be employed 
The phanmceudcal compositions also may comprise suitable solid or gel phase 
catTters or excipienls. Examples of such carriers or excipients include but are not limited to 
ca o.um carbonate, calcium phosphate, various sugars, starches, cellulose derivatives, gelatin 
polymers such as polyeUtylene glycols. Many of fte proteinase inhibiting compounds of" 
me mvention may be provided as salts with phamtaceutically compatible counterions. Such 
Pbarmaceutically acceptable base addition salts are ftose salts which retain the biological 
effecuveness and propenies of the fee acids and which are obUuned by teaction with 
morgamc or organic bases such as sodimn hydK,xide, magnesium hydroxide, ammoma 
malkylamine. dialkylamine. mo«»dkylamiue, dibasic amino acids, sodium acetate 
potassium benzoate, triethanol amine and flie like. 

-n.e phamtaceudcal composition of dte invendon may be in dte fonn of a complex of 
.he pro,em(s) of present invendon along with protein or peptide antigens. The protein and/or 
pepdde andgen will deUver a sdmulato,y signal to bodt B and T lymphocytes. B lymphocytes 
wll respond to antigen teough their surface immunoglobulin receptor. T lymphocytes will 
respond to andgen through the T cell teceptor ffCR) following p^sentation of d,e antigen by 
MHC proteins. MHC and stmcutally related proteins including d,ose encoded by class 1 and 
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class II MHC genes on host cells will serve to present the peptide antigen(s) to T 
lymphocytes. The antigen components could also be supplied as purified MHC-peptide 
complexes alone or with co-stimulatory molecules that can directly signal T cells. 
Alternatively antibodies able to bind surface immunoglobulin and other molecules on B cells 
5 as well as antibodies able to bind die TCR and other molecules on T cells can be combined 
with tiie pharmaceutical composition of tiie invention. The pharmaceutical composition of tiie 
invention may be in the form of a liposome in which protein of tiie present invention is 
combined, in addition to otiier pharmaceutically acceptable carriers, witii amphipatiiic agents 
such as lipids which exist in aggregated form as micelles, insoluble monolayers, liquid 

1 0 crystals, or lamellar layers in aqueous solution. Suitable lipids for liposomal formulation 
include, witiiout limitation, monoglycerides, diglycerides. sulfatides, lysolecithin, 
phospholipids, saponin, bile acids, and tiie like. Preparation of such liposomal formulations is 
witiiin tiie level of skill in tiie art, as disclosed, for example, in U.S. Pat. Nos. 4,235,871 ; 
4,501,728; 4,837,028; and 4,737,323, all of which are incorporated herein by reference. 

1 5 The amount of protein of tiie present invention in tiie pharmaceutical composition of 

tiie present invention will depend upon tiie nature and severity of tiie condition being treated, 
and on tiie nature of prior treatments which tiie patient has undergone. Ultimately, tiie 
attending physician will decide tiie amount of protein of tiie present invention witii which to 
ti-eat each individual patient Initially, tiie attending physician will administer low doses of 

20 protein of tiie present invention and observe tiie patienfs response. Larger doses of protein of 
tiie present invention may be administered until tiie optimal tiierapeutic effect is obtained for 
tiie patient, and at tiiat point tiie dosage is not increased furtiier. It is contemplated tiiat tiie 
various pharmaceutical compositions used to practice tiie metiiod of tiie present invention 
should contain about 0.01 ng to about 100 mg (preferably about 0.1 ng to about 10 mg, more 

2 5 preferably about 0. 1 pg to about 1 mg) of protein of tiie present invention per kg body weight. 
For compositions of tiie present invention which are useful for bone, cartilage, tendon or 
ligament regeneration, tiie tiierapeutic metiiod includes administering tiie composition 
topically, systematically, or locally as an implant or device. When administered, tiie 
tiierapeutic composition for use in tiiis invention is, of course, in a pyrogen-free. 
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mjected u, a viscous f„™ f„. ,„ ^^^^^ 

ad™n.^«on .ay be soluble f„. w„„„d healing and ,ss.e .^r. T„e.peu«ca,fy 
agents o^er ton a pro^in of tf,e invendon wUch ma, aiso optfonaliy be included in the 

compositionas described above, n^yalte^tively oraddiUonally.be adnuniste^ed 
sunuttaneously or s=,uen.ially with the con.posiU„u in the me,h«,s of the invention 
Preferably for b„.e and/or cartilage fonnadon. the composidon would include a n,«rix 
capable of delivering the pn>.ein-containing contposition to the site of bone and/or cartilage 
danrage. providing a structure for d. developing ^ ^ ^ ^ 

betng resorbed into U,e body. Such matrices .ay be fo^ed of materials presently in use for 
other implanted medical applications. 

The choice of matrix material is based on biocompadbility, biodegradability ' 
mechanical properties, cosmedc appeatance and interface properties. Tlte particular ' 
application of d,e compositions will define dte app^priate fonnulation. Potenda. ma«ces for 
dte composttions may be biodegradable and chemically defined calcium sulfate 
^ncalciumphosphate, hydroxyapatit. polylactic acid, polyglycolic acid and poi;anhydrides 
Odrer potential materials are biodeg^dable and biologicaUy welMefined. such as bone or ' 
de^al collagen. Further matiices are comprised of pure proteins or extiacellular matirx 
components. Othcrpotenda. matrices are nonbiodegradable and chemically defined, such as 
smtered hydroxyapatite. bioglass. alummates. or otirer cenmdcs. Matiices may be comprised 
of combmations of any of dre above mentioned types of material, such as polyUcdc acid and 
hydroxyapatite or coUagen and tiicalciumphosphate. He biocetamics may be altered in 
composition, such as in calcimn-aluminate-phosphate and processmg to alter pore size 
patticle stze. particle shape, and biodeg^dability. Presendy preferted is a 50:50 (mole ' 
wetgh.) copolymer of lactic acid and glycolic acid in d,e fom, of porous particles having 
.ameters ranging tiom 150 to SCO microns. In some application, it will be useful to utili. a 
estenng agent, such as carboxymedtyl cellulose or autologous blood clo, to prevent d,e 
protcm compositions fi-om disassociating from ttre matrix. 

A preferred family of sequestering agents is cellulosie materials such as 
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alkylcelluloses (including hydroxyalkylcelluloses). including methylcellulose, ethylcellulose, 
hydroxyethylcellulose, hydroxypropylcellulose. hydroxypropyl-methylcellulose, and 
carboxymethylcellulose, the most preferred being cationic salts of carboxymethylcellulose 
(CMC). Other preferred sequestering agents include hyaluronic acid, sodium alginate, 
poly(ethylene glycol), polyoxyethylene oxide, carboxyvinyl polymer and poly(vinyl alcohol). 
The amount of sequestering agent useful herem is 0.5-20 wt %, preferably 1-10 wt % based 
on total formulation weight, which represents the amount necessary to prevent desorbtion of 
the protem from the polymer matrix and to provide appropriate handling of the composition, 
yet not so much that the progenitor cells are prevented from infiltrating the matrix, thereby 
providing the protein the opportunity to assist the osteogenic activity of the progenitor cells. 
In further compositions, proteins of the mvention may be combined with other agents 
beneficial to the treatment of the bone and/or cartilage defect, wound, or tissue in question. 
These agents include various growth factors such as epidermal growth factor (EGF), platelet 
derived growth factor (PDGF), transforaiing growth factors (TGF-.alpha. and TGF-.beta.), 
and insulin-like growth factor (IGF). 

The therapeutic compositions are also presenUy valuable for veterinary applications. 
Particularly domestic animals and thoroughbred horses, in addition to humans, are desired 
patients for such treatment with proteins of the present invention. The dosage regimen of a 
protein-containing pharmaceutical composition to be used in tissue regeneration will be 
determined by the attending physician considering various factors which modify the action of 
the proteins, e.g., amount of tissue weight desired to be formed, the site of damage, the 
condition of the damaged tissue, the size of a wound, type of damaged tissue (e.g., bone), the 
patient's age. sex. and diet, the severity of any infection, time of administration and other 
clinical factors. The dosage may vary with the type of matrix used in the reconstitution and 
with inclusion of other proteins in the pharmaceutical composition. For example, the addition 
of other known growth factors, such as IGF I (insulin like growth factor I), to the final 
composition, may also effect the dosage. Progress can be monitored by periodic assessmem 
of tissue/bone growth and/or repair, for example. X-rays, histomorphometric determinations 
and tetracycline labeling. 
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Polynucleotides of the present invention can also be used for gene therapy Such 
polynucleotides can be introduced either in vivo or ex vivo into cells for expression in a 
mammalian subject. Polynucleotides of the invention may also be administered by other 

kno^vnmethods for introduction of nucleicacidintoacell or organism (including. ^^^^^ 
hmitaton, in the fonn of vi^ vectors or naked DNA). Cells may also be cultured ex 

vtvomthepresenceofproteinsofthepresentinvention in order to proliferate or to producea 
desired effect on or activity in such cells. Treated cells can then be introduced in vivo for 

therapeutic puiposes. 

6 EFFECTtVF.nnsAr^g 
Pharmaceutical compositions suitable for use fathe present invention include 
oomposiUons whetein the active ingredients are contained in an effective amount ,o achieve 
.ts mtended purpose. More speciacally, a Uierapeutically effective amount means an amount 
effecuve to prevent development of or ,„ alleviate the existing symptoms of the subject being 
tteated. Detennination of the effective amounts is well within the capability of those skilled 
m the an, especially in light of the detailed disclosure provided herein.For any compound 
used m the method of the invention, the therapeutically effective dose can be estimated 
.mtially from cell culture assays. For example, a dose can be fonnulated in animal models to 
achreve a circulating concentration range that includes the IC50 as detennined in cell cultirre 
(/.e.. the concentn,tion of the test compound which achieves a half-maximal inhibition of the 
C-protemase activity). Such infonnation can be used to more accurately detetmine useful 
doses in humans. 

A therapeutically effective dose refer. ,0 Urat amount of fl,c compound tira. results in 
ameltomnon of symptoms or a p^longation of survival in a patient. Toxicity and therapeutic 
efficacy of such compounds can be detennined by standard pharmaceutical procedures in cell 
cultures or experimental animals, eg. , for determidng the LD50 (the dose lethal to 50% of 
U.e population) and the ED50 (the dose ti,e,apeutically effective in 50% of «,c population). 
The dose ratio between toxic and therapeutic effects is tite therapeutic index and it can be 
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expressed as the ratio between LD50 and ED50. Compounds which exhibit high therapeutic 
indices are preferred. The data obtained from these cell culture assays and animal studies can 
be used in formulating a range of dosage for use in human. The dosage of such compounds 
lies preferably within a range of circulating concentrations that include the ED50 with little or 
no toxicity. The dosage may vary within this range depending upon the dosage form 
employed and the route of administration utiUzed. The exact formulation, route of 
administi-ation and dosage can be chosen by the individual physician in view of the patient's 
condition. See, e.g., Fingl et al, 1975, in "The Pharmacological Basis of Therapeutics", Ch. 
1 p. 1 .Dosage amount and interval may be adjusted individually to provide plasma levels of 
tiie active moiety which are sufficient to maintain tiie C-proteinase inhibiting effects, or 
mimmal effective concentration (MEC). The MEC will vary for each compound but can be 
estimated from in vitro data; for example, the concentiation necessary to achieve 50-90% 
inhibition of tiie C-proteinase using tiie assays described herein. Dosages necessary to 
achieve the MEC will depend on individual characteristics and route of administration. 
1 5 However, HPLC assays or bioassays can be used to determine plasma concentrations. 

Dosage intervals can also be determined using MEC value. Compounds should be 
administered using a regimen which maintains plasma levels above tiie MEC for 10-90% of 
tiie time, preferably between 30-90% and most preferably between 50-90%.In cases of local 
administiation or selective uptake, tiie effective local concentiation of tiie drug may not be 
2 0 related to plasma concentration. 

The amount of composition administered will, of course, be dependent on tiie subject 
bemg treated, on tiie subject's weight, tiie severity of tiie affliction, tiie manner of 
administration and tiie judgment of tiie prescribing physician. 

2^ 6.7.4. PACKAGING 

The compositions may, if desired, be presented in a pack or dispenser device which 
may contain one or more unit dosage forms containing tiie active ingredient. The pack may, 
for example, comprise metal or plastic foil, such as a blister pack. The pack or dispenser 
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device may be accompa^ed by tom.aions foradtmrnstatioa Composidon. comprisi,^ a 
compound of fte invention formulated in a compaUble phannaceudcal earner may abo be 
prepared, piaeed in an appropriate conlainer. and labelled for trealmen. of an indicated 



condition. 



6-». AffriBoniFs 

Another aspect of the invemion is an antibody that specifically binds the polypeptide 
of the invendon. Such antibodies can be either monoclonal or polyclonal antibodies, as well 
fragment, thereof and humanized fonns or fUUy human fonns, such & those produced in 
tonsgenic animals. The Invendon toher provides a hybridoma that produces an antibody 
accordmg to the invention. AnSbodies of the invention are useful for detection and/or 
punficaaon of the polypeptides of the invention. 

Protein of the Invention may also be used to immunize animals to obtain polyclonal 
and monoclonal antibodies which specifically react with Ute protem. Such antibodies may be 
obtatned using either the entire protein or fragments fl««,f as an Immunogen. The peptide 
mtmunogen. additionally may contain a cysteine residue at the carboxyl terminus, and are 
conjugated to a hapten such as keyhole limpet hemocyanin (KLH). Methods for syndtesizing 
such peptides are known m tite art. for example, as in R. P. Merrifield, J. Amer.' Chem Soc 
85. 2.49-2,54 (1963); ,. L. Krstenansky. e, al.. FEBS Lett 2, 1. .0 (,987). Monoclonal 
antibodies binding to me protein of the Invention may be uscM diagnostic agents for the 
.mmunodetection of tite protem. Neutiailzing mo™,c,onal antibodies binding to the protein 
may also be useM titempeutics for both conditions associated with the protein and also in a,e 
•reatment of some forms of cancer where abnormal expression of titc protein Is involved. ,n 
Ute case of cancerous cells or leukemic cells, neutididng monoclonal antibodies against tite 
protem may be useful m detecting and preventing the metastatic spread of tite cancerous cells 
whtch may be mediated by the protein. In general, techniques for preparing polyConal and ' 
monoclonal antibodies as well as hybddomas capable of producing the desired antibody are 
well known In U,e ar, (Campbell. A.M., Mo„oc,onoUn,„oJ,es TecHnoloiy: Laboratory 
rec*„l,„.,„av,cW«o.a^/.o/ec.,fa.fi«„^,E,sevier Science PuW 
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The Netherlands (1984); St, Groth et al., X Immunol 35:\-2\ (1990); Kohler and Milstein, 
Nature 256A95A91 (1975)), the trioma technique, the human B-cell hybridoma technique 
(Kozbor et al, Immunology Today 4:12 (1983); Cole et al, in Monoclonal Antibodies and 
Cancer Therapy, Alan R. Liss, Inc. (1985), pp. 77-96). 
5 Any animal (mouse, rabbit, etc.) which is known to produce antibodies can be 

i mm u n ized with a peptide or polypeptide of the invention. Methods for inununization are 
well known in the art. Such methods include subcutaneous or intraperitoneal injection of the 
polypeptide. One skilled in the art will recognize that the amount of the protein encoded by 
the ORF of the present invention used for immunization will vary ba^ on the animal which 

10 is immunized, the antigenicity of the peptide and the site of injection. The protein that is used 
as an immunogen may be modified or administered in an adjuvant in order to increase the 
protein's antigenicity. Methods of increasing the antigenicity of a protein are well known in 
the art and include, but are not limited to, coupling the antigen with a heterologous protein 
(such as globulin or p-galactosidase) or through the inclusion of an adjuvant during 

15 immunization. 

For monoclonal antibodies, spleen cells from the immunized animals are removed, 
fused with myeloma cells, such as SP2/0-Agl4 myeloma cells, and allowed to become 
monoclonal antibody producing hybridoma cells. Any one of a number of methods well 
known in the art can be used to identify the hybridoma cell which produces an antibody with 

20 the desired characteristics. These include screening the hybridomas with an ELIS A assay, 
western blot analysis, or radioimmunoassay (Lutz et al,, Exp, Cell Research 1 75: 1 09-1 24 
(1988)). 

Hybridomas secreting the desired antibodies are cloned and the class and subclass is 
determined using procedures known in the art (Campbell, A.M., Monoclonal Antibody 
2 5 Technology: Laboratory Techniques in Biochemistry and Molecular Biology, Elsevier 
Science Publishers, Amsterdam, The Netherlands (1984)), Techniques described for the 
production of single chain antibodies (U.S. Patent 4,946,778) can be adapted to produce 
single chain antibodies to proteins of the present invention. 

For polyclonal antibodies, antibody containing antiserum is isolated from the 
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««d ^Una. and is sc^aed for Ae p^enc of a„abcdies wiU, fte desi^d specifici^ 
usmg one of tte abovc-dccribed p„c«i„:^. ^ ^^^.^ ^ 

above^escribed antibodies i„ de.eCably labeled fonn. Andbodies can be de.ee,ably labeled 
U^ongb a,e use of radioisotopes, affinity labels (such as biotin. avidin. etc.). enz,n,atio labels 
(such as horseradish peroxidase, alkaline phosphatase, etc.) fluorescent labels (such as mc 
or rhodanune, etc.). paramagnetic aton.,etc. Procedures for accomplishing such labeling are 

well-la,own in theart. for example, see (Stemberger.L.A.«a,.,^^^r,,,,„.Q,,o*„ 
«:315 (1970); Bayer. E.A. e,a,.. Me,k E^„. «:308 (1979); Engval, E. /™„„„„, 
/0S:129 (1972); Coding. J.W. J. Immuml. Melh. yj:215 (1976)). * 

Tbe labeled antib«iies of the present mvemion can be used for ,„ Wr™, /„ v,Vo, and ,„ 
s.,u assays to identify cells or tissues in »hich a fragment of the polypeptide of inten=st is 
expressed. He antibodies may also be used directly in titerapies or od,er diagnostics.rte 
pre^n. mvention iimher provides the above-described antibodies imrhobilized on a solid 
support. Examples of such solid suppom include plastics such as polycarbonate, complex 
carbohydrates such as agarose and sepharose. acrylic t^ins and such as polyacrylamide and 
latex beads. TechMques for coupling antibodies to such solid supports are well known in the 
art (Wet, D.M. e,al.. ' Handbook of E.pcrmen,ai„„unology Ed.. BlackwcU 
Scenufic Publications. Oxford, England. Chapter 10 (1986); Jacoby, W.D. « al M«h 
En^. 34 Academic Press. N. Y. (1974)). The immobUized antibodies of the present 
mvention can be used for v/i.„. i„ Wvo. and m si,, assays as well as for immuno-afflnity 
punlication of tiie proteins of tiie present invention. 



25 



COMPUTER REAnABI F STtOlwnCTSi 
In one appUcation of this embodiment, a nucleotide sequence of tite presem invention 
can be tecorded on computer readable media. As used he,.i„. "computer readable media" 
-fers to any medium which can be read and accessed direcUy by a computer. Such media 
mc ude, but are not limited ,o: magnetic storage media, such as floppy discs, hard disc storage 
medtum. and magnetic tape; optical storage media such as CD-ROM; electrical storage media 
such as RAM and ROM; and hybrids of tiresc categories such as magnetic/optical storage 
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media. A skilled artisan can readily appreciate how any of the presently known computer 
readable mediums can be used to create a manufacture comprising computer readable 
medium having recorded thereon a nucleotide sequence of the present invention. As used 
herein, "recorded" refers to a process for storing information on computer readable medium. 
A skilled artisan can readily adopt any of the presently known methods for recording 
information on computer readable medium to generate manufactures comprising the 
nucleotide sequence information of the present invention. 

A variety of data storage stiiictures are available to a skilled artisan for creating a 
computer readable medium having recorded thereon a nucleotide sequence of the present 
invention. The choice of the data storage structure will generally be based on flie means 
chosen to access tiie stored infonnatioa In addition, a variety of data processor programs and 
formats can be used to store tiie nucleotide sequence information of die present invention on 
computer readable medium. The sequence information can be represented in a word 
processing text file, formatted in commercially-available software such as WordPerfect and 
Microsoft Word, or represented in die form of an ASCII file, stored in a database application, 
such as DB2, Sybase, Oracle, or tiie like. A skilled artisan can readily adapt any number of 
dataprocessor structuring formats (e.g. text file or database) in order to obtain computer 
readable medium having recorded tiiereon tiie nucleotide sequence information of tiie present 
invention. By providing tiie nucleotide sequence of SEQ ID NOS: 1 , 2, 4, 6 or 7 or a 
representative fiagment tiiereof, or a nucleotide sequence at least 99.9% identical to SEQ ID 
N0S:1, 2 , 4, 5, 6 or 7 or Sin computer readable form, a skilled artisan can routinely access 
tiie sequence information for a variety of purposes. Computer software is pubUcly available 
which allows a skilled artisan to access sequence information provided in a computer 
readable medium. The examples which foUow demonstrate how software which implements 
tiie BLAST (Altschul et al. J. Mol. Biol. 2/5:403-410 (1990)) and BLAZE (Brutiag et al, 
Comp. Chem. 17:203-101 (1993)) search algoritimis on a Sybase system is used to identify 
open reading fiames (ORFs) witiiin a nucleic acid sequence. Such ORFs may be protein 
encoding fragments and may be usefiil in producing commercially important proteins such as 
enzymes used in fermentation reactions and in tiie production of commercially usefiil 
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metabolites. 



As used hcrem, "a computer-based system" «fe,s to the hariware means sofW 
means, and data storage means used to analyze the nucleotide sequence infonnation of the 
present invention. The minimum hardware means of the computer-based systems of the 
present mvention comprises a central ptocessing ™ut (CPU), i„p„, means, output means and 
data storage means. A skilled artisan can readily appreciate fltat any one of the cu,Ten«y 
available computer-based systems are suitable for use in fl,e present invention. As stated 
^boye. U,e computer-based systems of the ptesent invention comprise a data stotage means 
havuig stored therein a nucleotide sequence of the present invention aiSd the necessary 
hardware means and software means for supporting and implementing a search means As 
used herein, "data stotage means" refers to memoty which can store nucleotide sequence 
mformahon of die present invention, or a memory access means which can access ' 
manufectures having recorded dtereon the nucleotide sequence information of the p„«e„t 
invention. 

As used herein, "search means" refers to one or more pmg™,s which are 
rniplemented on the computer-based system to compare a target sequence or target stntconal 
motrf wrth the sequence infonnation stored wiftin the data ston^e means. Search means are 
used to Identify fragments or regions of a known sequence which match a particular target 
sequence or target modf. A variety of known algorithms are disclosed publicly and a variety 
of commercially available software for conducting sea„:h means are and can be used in the 
computer-based systems ofthep^sent invention. Examples of such softwate includes but is 
not lumted to, MacPattem (EMBL), BLASTO and BLASTA (NPOLYPEPTIDEIA) A 
skilled artisan can readUy recogmze that any one of the available algoriduns or implementing 
software packages for oonductmg homology searches can be adapted for use in dte preseM 
computer-based systems. As used herem, a "target sequence" can be any nucleic acid or 
ammo actd sequence of six or mor. nucleotides or two or more amino acids. A sldlled artisan 
can readtly recognize that fl,e longer a target sequence is, dte less likely a target sequence will 
be present as a n„,dom occunence in the datable, lire most prefc^ed sequence lengd, of a 
target sequence is from about 10 to 100 amino acids or from about 30 to 300 nucleotide 
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residues. However, it is well recognized that searches for commercially important fragments, 
such as sequence fragments involved in gene expression and protein processing, may be of 
shorter length. 

As used herein, "a target structural motif," or **target motif," refers to any rationally 
selected sequence or combination of sequences in vrhich the sequence(s) are chosen based on 
a three-dimensional configuration which is formed upon the folding of the target motif. 
There are a variety of target motifs known in the art Protein target motifs include, but are not 
limited to, enzyme active sites and signal sequences. Nucleic acid target motifs include, but 
are not limited to, promoter sequences, hairpin stioictiires and inducible expression elements 
(protein binding sequences). 



6.10. TRIPLE HELIX FORMATION 

In addition, the fragments of tiie present invention, as broadly described, can be used 
to control gene expression through triple helix formation or antisense DNA or RNA, botii of 
which methods are based on the binding of a polynucleotide sequence to DNA or RNA. 
Polynucleotides suitable for use in tiiese methods are usually 20 to 40 bases in lengtii and are 
designed to be complementary to a region of the gene involved in ti^cription (triple helix - 
see Lee et al, Nucl Acids Res. 6:3m (1979); Cooney etal, Science 15241:456 (1988); and 
Dervan et al.. Science 2Ji:1360 (1991)) or to the mRNA itself (antisense - Ohnno, J. 
Neurochem. 56:560 (1991); Oligodeoxynucleotides as Antisense Inhibitors of Gene 
Expression, CRC Press, Boca Raton. FL (1988)). Triple helix- fomation optimally results in 
a shut-off of RNA transcription from DNA, whUe antisense RNA hybridization blocks 
translation of an mRNA molecule into polypeptide. Both techniques have been demonstrated 
to be effective in model systems. Information contained in tiie sequences of tiie present 
invention is necessary for the design of an antisense or triple helix oligonucleotide. 

6.11. DIAGNOSTIC ASSAYS AND KTTfi 
The present invention further provides methods to identify Uie presence or expression 
of one of die ORFs of the present invention, or homolog thereof, in a test sample, using a 
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nucleic acid probe or antibodies ofthe present invention. 

In general, methods for detecting a polynucleotide ofthe invention can comprise 
contacting a sample with a compound that binds to and forms a complex ^vith the 

polynudeotideforaperiod sufficient to fonn the complex, and detecting the complex, so that 
If a complex is detected, a polynucleotide ofthe invention is detected in the sample 

Such methods can also comprise contacting a sample under stringent hybridization 
condmons with nucleic acid primers that anneal to a polynucleotide ofthe invention under 
such conditions, and amplifying annealed polynucleotides, so that if a polynucleotide is 
amplified, a polynucleotide ofthe invention is detected in the sample.* 

In general, methods for detecting a polypeptide ofthe invention can comprise 
contacting a sample with a compound that binds to and forms a complex with the polypeptide 
for a period sufficient to form the complex, and detecting the complex, so that if a complex is 
detected, a polypeptide ofthe invention is detected in the sample. 

In detail, such methods comprise incubating a test sample with one or more ofthe antibodies 
or one or more of nucleic acid probes ofthe present invention and assaying for binding ofthe 
nucleic acid probes or antibodies to components within the test sample. 

Conditions for incubating a nucleic acid probe or antibody with a test sample vary 
Incubation conditions depend on the fomiat employed in the assay, the detection methods 
employed, and the type and nature ofthe nucleic acid probe or antibody used in the assay 

One slaUed in the art will recognize that any oneofthe commonly available hybridization 
amplification or immunological assay formats can readily be adapted to employ the nucleic 
acid probes or antibodies ofthe present invention. Examples of such assays can be found in 
Chard, T., An Introduction to Radioimmunoassay and Related Techniques, Elsevier Science 
Publishers. Amsterdam. The Netherlands (1986); Bullock, G.R. et ai. Techniques in 

W«ac;./ocWro., Academic Press, Orlando, FL Vol.1 (1982), Vol^ Vol 3 

(1985); Tijssen. P., Practice and Theory of immunoassays: Laboratory Techniques in 
B^ochemistry and Molecular Biology, Elsevier Science Publishei., Amsterdam Hie 
Netherlands (1985). The test samples ofthe present invention include cells protein 
membrane extracts of cells, or biological fluids such as sputum, blood, serum, plasma 
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urine. The test sample used in the above-described method will vary based on the assay 
fonnat, nature of the detection method and the tissues, cells or extracts used as the sample to 
be assayed. Methods for preparing protein extracts or membrane extracts of cells are well 
known in the art and can be readily be adapted in order to obtain a sample which is 
compatible with the system utilized. 

In another embodiment of the present invention, kits are provided which contain the 
necessaiy reagents to cany out the assays of the present invention. Specifically, the invention 
provides a compartment kit to receive, in close confmement, one or more containers which 
comprises: (a) a first container comprising one of the probes or antibodies of the present 
invention; and (b) one or more other containers comprising one or more of the following: 
wash reagents, reagents capable of detecting presence of a bound probe or antibody. 

In detail, a compartment kit includes any kit in which reagents are contained in 
separate contamers. Such containers include small glass container, plastic containers or 
strips of plastic or paper. Such containers allows one to efficientiy transfer reagents from one 
compartment to another compartment such that the samples and reagents are not cross- 
contaminated, and the agents or solutions of each container can be added in a quantitative 
fashion from one compartment to anotiier. Such containers will include a container which 
will accept the test sample, a container which contains the antibodies used in the assay, 
containers which contam wash reagents (such as phosphate buffered salme, Tris-buffers, etc.), 
and containers which contain the reagents used to detect the bound antibody or probe. Types 
of detection reagents include labeled nucleic acid probes, labeled secondary antibodies, or in 
tiie altemative. if the primary antibody is labeled, the enzymatic, or antibody bmding reagents 
which are capable of reacting with tiie labeled antibody. One skilled in the art will readily 
recognize tiiat the disclosed probes and antibodies of tiie present invention can be readily 
incorporated into one of tiie established kit fomiats which are well known in tiie art. 

6.12. SCREENING ASXAVS 
Using die isolated proteins and polynucleotides of tiie invention, tiie present invention 
fiirther provides metiiods of obtaining and identifying agents which bind to a polypeptide 
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encoded by the ORF from a polynucleotide with a sequence of SEQ ID NOSl 2 4 6or7 

Stoaspecificdomainofthepolypeptide encoded by the nucleicacid. or toanuddc'acidwil 
asequenceofSEQIDNOS: I,24.6or7. In detail, said method comprises the steps of 

(a) contacting an agent with an isolated pn^tein encoded by an ORF of the present 
invention, or nucleic acid of the invention; and 

(b) detennining whether the agent binds to said protein or said nucleic acid 
In general, therefore, such methods for identifying compounds that bind to a 

polynucleotideofthe invention cancomprisecontactingacompoundwithapol^^^^^^^ 

theinventionforatimesufficienttoformapolynucleotide/compouna^^^^^^^ 

the complex, so that if a polynucleotide/compound complex is detected, a compound that 

bmds to a polynucleotide of the invention is identified. 

Likewise, in general, therefore, such methods for identifying compounds that bmd to a 
polypeptide of the invention can comprise contacting a compound with a polypeptide of the 
invention for a time sufficient to fonn a polypeptide/compound complex, and detecting the 
complex, so that if a polypeptide/compound complex is detected, a compound that binds to a 
polynucleotide of Ihe invenlion is idenUfied. 

Methods for identifymg cotnpotmds dn, bind to a polypeptide of the invention can 
also comprise contacd„g a compound «dth a polypeptide of the invention in a cell for a time 
sufficcn. to fonn a polypeptidc/conrpound complex, whe^in .he con^plex drives expression 
Ota receptor gene sequence in the cell, and detecting the complex by detecting reporter gene 

sequence expression, so thatifaHypeptide/compound complex isdetccted,acompound 
that binds a polypeptide of the invention is identified. 

Compounds identified via such meti,ods can include compounds which modulate the 
activity of a polypeptide of ti,e invention (fl«, is. increase or decrease its activity, relative to 
acti vty observed in Ute absence of the compound). Alternatively, compounds identified via 
such metirods can include compounds which modulate the exp„ssion of a polynucleotide of 
t^e tnvention (that is. increase or decrease expression ..ative to expression levels observed in 
the absence of ti,e compound). Compounds, such as comp„u«b identified via tire methods of 
me .nvention, can be tested using standard assays well tnown to titose of slcill in tite ar, for 
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their ability to modulate activity/expression. 

The agents screened in the above assay can be, but are not limited to, peptides, 
carbohydrates, vitamin derivatives, or other pharmaceutical agents. The agents can be 
selected and screened at random or rationally selected or designed using protein modeling 
techniques. 

For random screening, agents such as peptides, carbohydrates, phannaceutical agents 
and the like are selected at random and are assayed for their ability to bind to the protein 
encoded by the ORF of the present invention. Alternatively, agents may be rationally selected 
or designed. As used herein, an agent is said to be "rationally selected or designed" when the 
agent is chosen based on the configuration of the particular protein. For example, one skilled 
in the art can readily adapt currently available procedures to generate peptides, 
pharmaceutical agents and the like capable of binding to a specific peptide sequence in order 
to generate rationally designed antipeptide peptides, for example see Hurby et ai. 
Application of Synthetic Peptides: Antisense Peptides," In Synthetic Peptides. A User 's 
Guide, W.H. Freeman, NY (1992), pp. 289-307. and Kaspczak et ai. Biochemistry 25:9230-8 
(1989), or pharmaceutical agents, or the like. 

In addition to the foregoing, one class of agents of the present invention, as broadly 
described, can be used to control gene expression through binding to one of the ORFs or 
EMFs of the present invention. As described above, such agents can be randomly screened or 
2 0 rationally designed/selected. Targeting the ORF or EMF allows a skilled artisan to design 
sequence specific or element specific agents, modulating the expression of either a single 
ORF or multiple ORFs which rely on the same EMF for expression control. One class of 
DNA binding agents are agents which contain base residues which hybridize or form a triple 
helix formation by bindmg to DNA or RNA. Such agents can be based on the classic 
2 5 phosphodiester, ribonucleic acid backbone, or can be a variety of sulfliydryl or polymeric 
derivatives which have base attachment capacity. 

Agents suitable for use in these methods usually contain 20 to 40 bases and are 
designed to be complementary to a region of the gene involved in transcription (triple helix - 
see Lee eta!.. Nucl. Acids Res. (5:3073 (1979); Cooney e/a/.. Science 241:456 (1988); and 
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Dervan e, al.. Science 25 J: 1360 (1991)) or ,o the mRNA itself (antisense - Okano j 
W.«.<>cA.™.Jtf:560(199I);O%o<,.a^„„.to«rf,,^^„,^^^^ 
Egression. CRC P„=es. Boca FL (1988)). Triple helix- fonnaUon optio^ly 
a shut-off of RNA ,n>ascripti„„ fh,m DNA. while aatisense RNA h,brfdizad„„ Hocks 
■nu^lation of an mRNA ntoleeule into polypeptide. Both techniques have been deo,„„stn«ed 
to be effeedve in model systems. Infonnation contained in the sequences of the present 
mventton is necessa^. for the design of an antisense or triple helix oligonucleotide and other 
DNA bmding agents. Agents which bmd to a protein encoded by one of the ORPs of the 
present invention can be used as a diagnostic agent, in the control of bScterial infecfion by 
modulating the activity of the p^tein encoded by .he ORP. Agents which bind to a protein 
encoded by one of d>e ORFs of the pre^nt invention can be fonnulated using known 
techniques to generate a pharmaceutical composition. 

* USE OF Niiri EIO Anns as ppnp..o 

Another aspect of U,e subject invention is to provide for polypeptide-specific nucleic 
acd hybndization probes capable of hybridizing with natut^y occuning nucleotide 
sequences. The hybridization probes of the subject mvention may be derived from the 
nucleotide sequence of the SEQ ID NOS: 1, 2. 4, 6. or 7. Because the conespondtog gene is 
only exp-essed in a limited number of tissues, especially adult Ussues. a hybridization probe 
derived from SEQ ID NOS: 1, 2. 4, 6, or 7 or 8can be used as an indicator of the ptesence of 
RNA of cell type of such a tissue m a sample. 

Any suitable hybridization technique can be employed, such as, for example, in situ 
hybridization PCRas described US Patent Nos 4.683,195 and 4.965,188 p^vides additional 
uses for oligonucleotides based upon a,e nucleotide sequences. Such probes used in PCR 
may be of recombinant origin, may be chemically synthesized, or a mixture of both The 
probe w.l. comprise a discrete nucleotide sequence for the detection of identical sequences or 
a degenerate pool of possible sequences for identification of closely related genomic 
sequences. 

other means for producing specific hybridization probes for nucleic acids include fte 
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cloning of nucleic acid sequences into vectors for the production of mRNA probes. Such 
vectors are known in the art and are commercially available and may be used to synthesize 
RNA probes m vitro by means of the addition of the appropriate RNA polymerase as T7 or 
SP6 RNA polymerase and the appropriate radioactively labeled nucleotides. The nucleotide 
5 sequences may be used to construct hybridization probes for mapping their respective 
genomic sequences. The nucleotide sequence provided herein may be mapped to a 
chromosome or specific regions of a chromosome using well known genetic and/or 
chromosomal mapping techniques. These techniques include in situ hybridization, linkage 
analysis against known chromosomal markers, hybridization screening with libraries or flow- 

1 0 sorted chromosomal preparations specific to known chromosomes, and the like. The 

technique of fluorescent in situ hybridization of chromosome spreads has been described, 
among other places, in Verma et al (1988) Human Chromosomes: A Manual of Basic 
Techniques, Pergamon Press, New York NY. 

Fluorescent in situ hybridization of chromosomal preparations and other physical 

1 5 chromosome mapping techniques may be correlated with additional genetic map data. 
Examples of genetic map data can be found in the 1 994 Genome Issue of Science 
(265:1981f). Correlation between the location of a nucleic acid on a physical chromosomal 
map and a specific disease (or predisposition to a specific disease) may help delimit the 
region of DNA associated with that genetic disease. The nucleotide sequences of the subject 

2 0 invention may be used to detect differences in gene sequences between normal, carrier or 
affected individuals.The nucleotide sequence may be used to produce purified polypeptides 
usmg weU known metiiods of recombinant DNA technology. Among the many publications 
that teach metiiods for tiie expression of genes after tiiey have been isolated is Goeddel (1 990) 
Gene Expression Technology, Metiiods and Enzymology, Vol 185, Academic Press, San 

1 5 Diego. Polypeptides may be expressed in a variety of host cells, eitiier prokaryotic or 

eukaryotic. Host cells may be fi-om tiie same species from which a particular polypeptide 
nucleotide sequence was isolated or fi-om a different species. Advantages of producing 
polypeptides by recombinant DNA technology include obtaining adequate amounts of tiie 
protein for purification and tiie availability of simplified purification procedures. 
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Each sequence so obtained was compared to sequences in GenBank using a search 
algorithm developed by Applied Biosystems and incorporated into the INHERIT^ 670 
Sequence Analysis System. In this algorithm. Pattern Specification Language (developed by 
TRW Inc.. Los Angeles, CA) was used to detemiine regions of homology. The three 
parameter, that detennine how the sequence comparisons run were window size, window 
offset, and error tolerance. Using a combination of these three par^eters. the DNA database 
was searched for sequences containing regions of homology to the query sequence, and tiie 
appropriate sequences were scored with an initial value. Subsequently, these homologous 
regions were examined using dot matrix homology plots to distinguish regions of homology 
from chance matches. Smith-Watemxan alignments were used to display the results of the 
homology^search. Peptide and protein sequence homologies were ascertained using the 
INHERIT 670 Sequence Analysis System in a way similar to that used in DNA sequence 
homologies. Patter. Specification Language and parameter windows were used to search 
protem databases for sequences containing regions of homology that were scored with an 
uutral value. Dot-matrix homology plots were examined to distinguish regions of significant 
homology from chance matches. 

Alteraaavely. BLAST, which stands for Basic Local AJigmncn. Search Tool, is used 
to search for local sequence alignments (Altschul SF (1993) J Mol Evol 36-290-300- 
Altschu,, SF et al (1990) J Mol Biol 215:403-10). BLAST produces alignments of both 
nudeottde and an,ino acid sequences to detem,ine sequence similarity. Because of the local 
natoc of the alignments, BLAST is especially usefU in detenniring exact matches or in 
.denfifymghomologs. Whereas it is ideal for matches which do not contain gaps itis 
mappropriate for perfomung motif-style searching. The fimdamental unit of BLAST 
aigonthm output is the High-scoting Segment Pdr (HSP). An HSP consists of two sequence 
fiagments of arbitrao^ but equal lengths whose alignment is l«=ally maximal and for which 
the altgmnent score meets or exceeds a threshold or cutoff scote set by the user. TT,e BLAST 
app^ach is to look for HSPs between a query sequence and a database sequence, to evaluate 
.l.e statistical significance of any matches found, and to .po„ only .hose matches which 
satrsfy the user-selected thteshold of significance, n.e parameter E esn>blishes d,e 
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statistically significant threshold for reporting database sequence matches. E is interpreted as 
the upper bound of tiie expected fi-equency of chance occurrence of an HSP (or set of HSPs) 
witiiin the context of the entire database search. Any database sequence whose match 
satisfies E is reported in the program output. 

In addition, BLAST analysis was used to search for related molecules witiim the 
libraries of the LIFESEQ~ database. This process, an "electionic northern" analysis is 
analogous to nortiiem blot analysis in that it uses one cellubrevin sequence at a time to search 
for identical or homologous molecules at a set stringency. The stringency of tiae electronic 
nortiiem is based on "product score". The product score is defined as*(% nucleotide or amino 
acid [between tiie query and reference sequences] in Blast multiplied by tiie % maxunum 
possible BLAST score [based on tiie lengtiis of query and reference sequences]) divided by 
100. At a product scone of 40, tiie match will be exact witiiin a 1-2% error; and at 70, tiie 
match will be exact. Homologous or related molecules can be identified by selecting tiiose 
which show product scores between approximately 15 and 30. 

The present invention is illustrated in tiie following examples. Upon consideration of 
flie present disclosure, one of skiU in tiie art wiU appreciate tiiat many otiier embodiments and 
variations may be made in tiie scope of tiie present invention. Accordingly, it is intended fliat 
tiie broader aspects of tfie present invention not be limited to tiie disclosure of tiie following 
examples. 



7.0. INDUSTRIAL APPLTCARn.TTV 
7.1 EXAMPLE 1 

A Novel Interleukin-1 Recentor Antai>nni<:# Oh t ained from a rQ NA Lihranr nf IT.fol 
Liver-Spleen 

A plurality of novel nucleic acids were obtained fi-om tiie b^HFLS20W cDNA library 
prepared from human fetal liver-spleen tissue, as described in Bonaldo et al.. Genome Res. 
6:791-806 (1996), using standard per, SBH sequence signature analysis and Sanger sequencing 
techniques. The inserts of the library were amplified witii per using primer, specific for vector 
sequences which flank die inserts. Hiese samples were spotted onto nylon membranes and 
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intezrogated with oligonucleotide pn,bes to give sequence signatu^^^ 
into groups of similar or identical sequences, and smgle representative clones wer^ selected 
fiom each group for gel sequencing. The 5' sequence of the amplified inserts was then deduced 
usmg the reverse Ml 3 sequencing primer in a typical Sanger sequencing prx)tocol. PGR 
products were purified and subjected to flourescent dye terminator cycle sequencing. Smgle 
pass gel sequencing was done using a 377 Applied Biosystems (ABI) sequencer. Two (2) of 
these inserts have been identifed as novel sequences not previously obtained from this library 
and not previously reported in public databases. These sequences are shown in Figure 2 as SEQ 
ID NO. 1 and 2. The polypeptide sequences corresponding to these nudeic acid sequences are 
shown in Figure 3 as SEQ ID NO. 3. These amino acid sequences have striking homology to 
Interleukin-1 receptor antagonist. 

7.2 EXAMPLE 2 

Expressio n Study Ilsinp SEC ID NO 7 

To study the role of SEQ ID NO. 2 in the regulation of the inflammatory response, 
gene expression was analyzed using a semi-quantatative polymerase chain reaction-based 
technique. cDNA libraries were used as sources of expressed genes from tissues of interest 
(three leukocyte preparations [two stimulated and one unstimulated], heart, lung spleen 
placenta, testes, fetal liver, adult live, bone marrow, lymph node, macrophages, endothelial 
cells, fetal skin, and umbilical cord). Gene specific primers were used to amplify portions of 
the SEQ ID NO. 2 sequence (corresponding to bases 105-772 and 161-690. as numbered 
frome the 5' end of SEQ ID NO. 2) from the samples. Amplified products were separated on 
an agarose gel, transfered and chemically linked to a nylon filter. Tlie filter was then 
hybridized with a radioactively labeled ("Palpha-dCTP) double-stranded probe generated 
from the firll-length SEQ ID NO. 2 sequence using a Klenow polymerase, random prime 
method. The filters were washed (high stringency) and used to expose a phosphorimaging 
screen for several hours. Bands mdicated the presence of cDNA including SEQ ID NO 2 
sequences in a specific Ubrary, and thus mRNA expression in the corresponding cell type or 
tissue. 
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SEQ ID NO. 2 was expressed in a very limited set of human tissues. Of the 16 human 
tissues tested, fetal skin and umbilical cord were the only samples that provided a signal, 
indicating that expression of SEQ ID NO. 2 is tighUy regulated. Expression of both IL-1 Ra are 
tightly restricted to a subset of tissues and ceU types; both constituti vely expressed in skin but 
not present m other tissues or ceU types without stimulation Thus, tiie expression pattern of 
SEQ ID NO. 2 parallels that of tiie IL-1 Ra genes, indicating that the novel cytokine encoded by 
SEQ ID NO. 2 plays a role in the regulation of tiie inflammatory response. 
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7-3 EXAMPr.F. ^ 

Chromosomal Locali^^tinn fi f ^dy 5;^^ ^ 

e™appingtechnoIogiesdlowinvestigato.tol^ 
of chromosomes. Chn,mosomaI mappmg performed ^vith the Stanford G3 Radiation 

Hybrid Panel (Research Genetics). Tl^epanel was seined with gene-specific pr^^^ 
primer: CCCCACTGGATGGTGCTACTG; (SEQ ID NO. 15), 3' primer 

GGGAAGAGATAGGAAAGGTAG)(SEQIDNO. 1 6)thatgene.ted a sequence tag site 
(STS). and the results of the PGR screening were submitted to the Stanford Radiation Hybrid 

mappmgemai, server at the Stanford Human Genome Center(SHGC).*Tl.e gene position on 

the rad:a.onhybridfiameworkmap was providedby linking the STS corresponding toSEO ID 
NO. 2 with the SHGC marker with best linkage. 

nie results indicated that SEQ ID NO. 2 is located on the long ann of ' 

chromosomes TT^e STS was linked to the markerSHGC-7020withaLOD(logoftheodds) 
scoreofl2.25 and cR-,000of5.indicating that the STS was within I20kb(kilobases)^^ 
marker. SHGC-7020 is in turn located within 120 kb of the IL-1 Ra gene. Tl.us theSTS 

corresponding to SEQ IDN0.2.S located wit,.nabout240kilobasesoftheIL-iRagene and 
could be in close proximity to the IL-1 Ra gene. 

Gene family members are often linked to specific regions of chromosomes 
o«mg to in^^omosomal gene duplication events that give rise to muldmember gene fannlles 
dunng the process of evoludon. The interleulcin-l gene family has been mapped ,o 
chtomosomez Mote specifically, all of the interleuHn 1 genesaL-la,IL-lb)and .he receptors 
OL-lRlandlL-l RH). as well as the receptor antagonist IL-l Ra, have been found to be 
stn-ated on the long a™ of chromosome 2. The identification of SEQ ID NO. 2 sequences in 
ttns same region establishes fte physical linkage of SEQ ID NO. 2 to the taterleuMn-l locus 
whtch evidences d.t the cytoldne encoded by SEQ ro NO. 2 (tactions as a modulator of the 
inflammatory response. 
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7.4 EXAMPLE 4 

Intron/Ex on Structure of the Locus Corresponding to SEP ID NO. 2 

Members within gene families often maintain genomic organi2ation by virtue of the fact 
that they arose from a common ancestral precursor. The intron/exon structure of IL-la, IL-lb 
and IL-1 Ra have been highly conserved, demonstrating that they probably arose from a 
common precursor gene. We have isolated a bacterial artificial chromosome (BAG) containing 
SEQ ID NO. 2. Using gene-specific primers we have sequenced in the 5' direction of the clone, 
delineating coding sequence (identical to SEQ ID NO. 2) and inlronic sequence. The 
intron/exon structure is identical between lL-1 Ra and the BAG fiagmeht containing SEQ ID 
NO. 2. providing evidence that these two sequences are membere of the same femily and were 
generated from a common gene precursor. 

7.5 EXAMPLE 5 

Interleukin-1 Receptor Binding Do main and Intcrleukin-1 Receptor Assay 

The receptor binding region of both IL-lp and IL-1 Ra have been mapped an 18 amino 
acid region in the carboxy terminal half of the proteins (i.e., residues 88-105 of IL-ip) by site- 
directed mutagenesis and protein modification studies. An amino acid aUgnment of SEQ ID 
NO. 3 with both IL-lp and lL-1 Ra demonstrates that SEQ ID NO. 3 contains a receptor 
binding region. SEQ ID NO. 3 is 39% identical to IL-lRa and 22% identical (39% conserved) 
with IL-ip in this region. In comparison, IL-1 Ra, which is known to bind to the IL-1 receptor, 
is 28% identical and 50% conserved with IL-1 p in this region. The remarkable similarity 
between this region of SEQ ID NO. 3 and the receptor binding regions of both ILl p and IL-lRa 
indicates that SEQ ID NO. 3 also contains an IL-1 receptor binding region. The alignment of all 
three proteins in the receptor bining region is shown in Fig. 4. 

Because SEQ ID NO. 3 contains a IL-1 receptor binding region, SEQ ID NO. 3 
and truncated forms of SEQ ID NO. 3 that include the receptor binding region are usefiil as 
reagents to identify cells and tissues expressing IL-1 receptors. The IL-1 receptor binding assay 
described in Hannum et al. Nature 343:336-340 (1990) is used. Briefly, highly radioactive 
recombinant SEQ ID NO. 3 is prepared by growing E.coIi expressing SEQ ID NO. 3 on M9 
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medium conWmng psSJ sulpka,. and puri^ fte Ub.led SEQ ID NO. 3 by ctomatog^hy 
on a Mono-S column. The labeled SEQ ID NO. 3 b incubated with celb or fcue under 
sundarf IL-l binding assay condidom, and (35S) binding. Significant (35S) binding indicates 
the presence of IL-l receptors. 



7.6 EXAMPLE 6 

Petermination of a N„ele««de Sequence Fnr nd.... . M^.- ^ , „, 

Sequence Homnlo r r t. Human InterieuMn-. h.^ ...h „ r „,^^,„_^ „.„ 

AntagonLst 

The nucleotide sequence presented in Figure 5, and labeled SEQ ID NO. 4 encodes the 
translated amino acid sequence SEQ ID NO. 5, which is presented in Figure 6. extended 
nucleotide sequence was obtained by isolating PGR products generated fiom pools of clones 
from a fetal skin cDNA library. Ir. short, a fetal skin cDNA libr^ was plated on ampiciUm 
contaimng plates in pools of about 40,000 colonies. Th^ colonies were recovered into LB 
medium and PGR was used to detect pools which contained SEQ ID NO. 2 (Figure 2) Two 
pools were identified. PGR using vector- and gene-specific primers amplified the 5' portion of 
the CDNA. Nested primers were u^ to generate sequence from the two amplified products 
Laser gene- software was used to edit and "contig" the partial sequences into a full length 
sequence. 

SEQ ID NO. 4 encodes a protein of 1 55 amino acids, lacking a typical hydrophobic 
leader peptide, suggesting that this protein is retained as a cytoplasmic molecule, similar to the 
cytoplasmic isofom^ofthe human IL-l Ra gene product Figure 7 presents an amino acid 
alrgmnent of SEQ ID NO. 5 with the cytoplasmic fonn of human IL-l Ra (labeled 
"HUMILIRASIC"). The alignment reveals a high degree ofhomology between the two; 4S% 
of the amino acids were identical and 540/0 represent conservative amino acid substitutions 
Three residues have been proven to be critical for receptor activation by IL-l p (marked with 
astensks in Figure 7). The corresponding residues in IL-l Ra differ, conferring IL-l Ra's 
antagonistic activity. These residues are R21, W23, and Kl 52 for IL-l Ra, and T9 Rl 1 and 
D145 for the mature IL-ip. SEQ ID NO. 5 possesses a combination of both residues rIo 
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(identical to the corresponding residue in IL-1 Ra) and K12 and D148 (similar and identical, 
respectively, to the corresponding residues in IL-ip). The overall homology and 
agonist/antagonist site-specific sequence homologies clearly define SEQ ID NO. 5 as a protein 
modulator of the inflammatory response. 

7.7 EXAMPLE 7 

Three Prime Extension of Seq Id No; 4 

SEQ ID NO. 6 (Figure 8) is an extension of the 3' end of the nucleic acid sequence of 
SEQ ID NO. 4. SEQ ID: 6 was obtained from a fetal skin cDNA librai^r as described above for 
SEQ ID NO: 4. 



7.8 EXAMPLES 

Isolation and Mapping of a Genomic rin n e Corresnondmg to SEP TP Nos. 1 . 2. and 4 
A human BAG genomic library (Research Genetics) was screened with gene- 
specific primers (273-D, 5'-CCCCACTGGATGGTGCTACTG-3' (SEQ ID No.: 1 5) which 
hybridizes at posiUon 4533 to 4553 in the genomic sequence and 273-E, 5'- 
GGGAAGAGATAGGAAAGGTAG-3' (SEQ ID No.: 16) which hybridizes at position 4849 to 
4869) using a PGR based assay. Briefly, the gene specific primers were used to ampUfy BAG 
DNAs as templates using standard PGR conditions. BACs that produce a fragment of DNA 
corresponding to the predicted size were pursued. BAC393-I6 was isolated and its DNA 
sequenced with gene-specific primers derived from SEQ ID NO 2. The sequence (16403 bases 
in length) is shown in Fig. 9. The IL-lRa codmg sequence was found to be distributed over 5 
exons. The splice donor and acceptor sites are shown below, along with intion and exon sizes. 



Exon 
1 



Splice Donor 
TGTGAGgtatgc 
(SEQ ID No.: 17) 
GTTGGGgtgagt 
(SEQ ID No.: 19) 



Intron Size 
172 bp 

1396 bp 



Splice Acceptor 
aaatagGGGAGT 
(SEQ ID No. 18) 
tttcagAATGAA 
(SEQ ID No.: 20) 



Exon Size 

2 (66 bp) 

3 (87 bp) 
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3 TTAAAGgttggt 1189 bp ccacagGTGAAG 4(129bD^ 
(SEQIDNo.:2I) (SEQ ID No.: 22) 

4 CTAGAGgtgaga 204 bp cggcagCCAGTG 
(SEQlDNo.:23) (SEQ ID No.: 24) 



7.9 EXAMPl.FO 

Enpression of SRO m Mn :3 h, r ^i; 

SEQ ID N0:3 was cxp^ i, E. coli by subclomng end^'codmg ,^i„„ „f Seq 
ID N0:2 .„.o a p„kao-otic expression vector. TTe expression vecu,r (pQE16) used was fom 
Ae QIAexpression prokaryodc procein expression sys«m (Qiagen). i^ feato,, „f 
to make i. useful for protein expre«ion include: an efficien. pr„„o.er (phage T5) to drive 
^npuon; expression control provided by the lao operator system, winch can be induced by 
addtuon of IPTO < isopropyl-B-D-thiogalact^pyanoside), and an encoded His, tag The latter is 
a stretch of 6 histidine amino acid residues which can bind very dghUy to a tuckel atom. The 
vector can be used to express a recombinant ptotein wid, a His, tag fl«d to its carboxyl 
termmus. allowing rapid and efficiem pmificad„n using Ni<oupled afTmity columns 

The co6ini ^quence of Seq ID N0:2 (including the star, codon but excluding d,e stop 
codon) was amplified using the PCR reaction primers API 

(5- GAA0ATCTATGGTCCT0AGTG0GGCCCTG.3-) (SEQ ID No.: 24) and AP2 

(5'GAAOATCTOTCACACTOCTGOAAOTAOAA-3')(SEQEDNo.:26,,Bothprimershave 
Bgl II restnction sites incorporated at the 5' ends for cloning purposes. The PCR fi^ent 
obtamed upon ampliflcadon was restricted Bgl II ,„ genem, ^^^^ 
the msert into the vector. The pQE16 plasmid was digested with Bgl II and BamH to remove a 
segment contairting ,he dihydrofolate reductase coding sequence and also to generate d,e 
staggered ends compadble with those on the PCR fia^ent. The PCR fragment was ligated 
mto the digested pQEI6 vector to produce pl6BB-273. The ligation was transformed by 
electroporation into electrocompetant E.coli ceUs (suain M15[pREP41 from Qaigen) and dr= 
dansfonned cells were plated on ampicil,in.c„„.aining plates. Colonies were screened for the 
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correct insert in the proper orientation using a PGR reaction employing a gene-specific primer 
and a vector-specific primer. Positives were then sequenced to ensure correct orientation and 
sequence. To express SEQ ID N0:3. a colony containing a coirect recombinant clone was 
inoculated into L-Broth containing 100 ^g/ml of ampicUlin, 25 jig/ml of kanamycin, and the 
culture was allowed to grow overnight at src. The saturated culture was then diluted 20-fold 
in the same medium and allowed to grow to an optical density at 600 nm of 0.5. At this point, 
IPTG was added to a final concentration of 1 mM to mduce protein expression. The culUire was 
allowed to grow for 5 more hours, and then the cells wei« harvested by centrifiigation at 3000xg 
for 15 minutes. * 

The resultant pellet was lysed using a mild, nonionic detergent in 20mM Tris HCl (pH 
7.5) (B-PERTM Reagent from Pierce), or by sonication until the turbid cell suspension turned 
translucent. The lysate obtained was fiirther purified using a nickel containing colunrn (Ni- 
NTA spin column fi-om Qiagen) under non-denaturing conditions. Briefly, the lysate was 
brought up to 300mM NaCl and lOmM imidazole and was centrifiiged at 700xg through the 
spin column to allow the His-tagged recombinant protein to bind to the nickel column. The 
column was then washed twice with Wash Buffer (50mM NaH2P04, pH8.0; 300mM NaCl; 
20mM imidazole) and was eluted with Elution Buffer (50mM NaH2P04, pH8.0; 300mM NaCl; 
250mM imidazole). All the above procedures were perfomied at 4°C. The purified protein was 
checked with SDS-PAGE. A strong single band was observed, indicating a molecular weight of 
16 kD, which is consistent with the predicted size of SEQ ID NO:3. 

7.10 EXAMPLE 10 
Use of Scq Id Nos. 3 and S 

7.10,1 Medicallmaging 

The novel Interieukin-1 receptor antagonist polypeptides of the invention are usefixl in 
medical imaging, e.g., imaging the site of infection, inflammation, and other sites having 
Interleukin- 1 receptor antagonist receptor molecules. See, e.g., Kunkel et al., U.S. PaL NO. 
5,413,778. Such methods involve chemical attachment of a labelling agent, administration of 



wo 99/51744 



PCTAJS99/0429I 



96 



a» canier. and waging ^ ,„.„,^., ^ 

v/vo at the target site. 

7.10.2 Pancreatitis 

Aa,,e edeo^o^, „=„odzl„g panc^d^ is induced in adu,. n^e S^viss n^ce weighing 
group. ™^ ^ ^^^^ ^ 

mfourdoses overdueehoursaspreviously described. (Mu«ya„.etaf.,A.hSu, 
1990;125:1570-1572; Tani e.al..In«„uti„naI,Panc^,„gy ,,87.2,33„,,. g^^^^^ 

al., F«e Rad.cal Biology & Medicine 1992;12:515-522; Head, e,al., Panceas 1993-66-41.45- 
Saluja et al., An>er Physiological Society 1985: G702-G710; Manso e. al., DigesCive Disease ' 
and Sciences 1992;37:364-368). 

Group 1 is a conttol group (n-9) which received only IP saline injecflons. Group 2 
(n=12) ,s an unTeaied disease conUol. Group 3 (n=12) «ceived face injections (10 n,gAcg*r) 

-rung one hour prior. i„ducdo„ofpa„c,ea«s.G.up4(„.12) received Un^^^^^^^ 
mg*gar) starting one hour after induction of pancreatitis. 

Alter a suitable tin,e period, m aninals ar. entiradzed, the blood collected, and flte 
~surgicallyexc^a„d weighed. Ser™ is assayed for antylase, lipase, and 
™F levels. Each pancreas is fixed, s^ed, and graded histologically in a blinded fashion for 
mter^tiual eden«. granulocyte infiltration, acinar vacuolization, and acinar cell. AdditiotuUly 
sen™ levels of .nterleukin-l receptor antagods. are detennined, therefote allowing 
Condons betwe. dosage, se™ level, systemic cytokine response, and degree of pancreatic 

Interleulcin-e. ht^euldn-l, Interleulcin-l receptor antagonist, and a,, measured by 
cornmerc^ly available EUSA kits (Genzy^e Co^., Boston. Mass.). Al, specinrens are run in 
ti.pl.cate. Senrm levels of amylase and lipase are measured on a Kodak Ectachen, 700 
automated analyze, (Eastman Kodak Company, Rochester, N. Y.). 
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Histologic slides are prepared as is known in the art after rapid excision and subsequent 
fixation in 10% formalia The tissues are paraffin embedded as is known in the art and then 
stained with Hematoxylin and Eosin in a standard fashion. These slides are examined and 
graded in a blinded fashion by a board certified pathologist 

7.10 3 Inhibition Of Interleukin-l Induced Cell Proliferation 

Murine DIG T cells are obtained &om the American Type Culture Collection 
(RockviUe, Md.). Cells are mamtained in Dulbecco's modified Eagle medium and Ham's F-12 
medium (1:1) containing 10 mM HEPES buffer (pH 7.4) and 10% fetSl bovine serum. All 
tissue culture reagents contained less than 0.25 ng/mL endotoxin as measured by the limulus 
amebocyte assay. 

Murine DIO cells, an hiterleukin-1 dependent T-cell line, are used to measure 
Interleukin-l mitogenic activity. Cell proliferation in the present of Interieukin-1 with and . 
without the Interleukin-l receptor antagonist polypeptides ofthe invention is assessed by 
incorporation of ( sup 3 H) thymidine as previously described (Bakouche, O., et al. J. Immunol. 
138:4249-4255, 1987). In a preferred embodiment, antagonists and agonist ofthe Interleukin-l 
receptor antagonist polypeptides of the invention are identified in this assay by adding the 
candidate compounds with the Interleukin-l and InterIeukin-1 receptor antagonist polypeptides 
ofthe invention and measuring the change in cell proliferation caused by the candidate 
comfjound. 



7.10.4 Inhibition Of Interleuldn-l Induced Cell Cytotoxicity 

Inhibition of Interleukin-l-induced cytotoxicity is studied using an appropiiate eel line, 
such as, for example, A375 tumor cells plated at a density of 6000 cells per well in 96-well 
microliter plates. After overnight attachment, Interleukin-l (3-300 ng/mL) is added in the 
presence or absence of NAA or NMA. After cells are incubated for 3 days, ( sup 3 H) 
tiiymidine is added (1 mu Ci per well) for an additional 2 houi^. Cells are harvested onto glass 
fiber disks (PHD Cell Harvested; Cambridge Technology, Inc., Watertown, Ma.) Disks are air 
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dried overnight, and radioactivity is detemur^ed with a Model 1900TR Scintillation Counter 
(Packard Instrument Division, Downere Grove, 111.) 

7.10.5 Induction Of Nitrite Synthesis In Smooth Muscle Cells 

Aortic smooth muscle cells are cultured by explanting segments of the medial layer of 

aortas from aduItmaleFischer 344 rats. Aortas areremovedaseptically and fi^ofadventitial 
and endothelial cells by sciapingboththeluminalandabluminal surfaces. Medial fragments 
areallowed to attach to Primaria25-cmsup2tissuecdture flasks (Becton-Dickinson^ 
Park, N.J.) which are kept moist with growth medium until cells emerged. Cultures are fed 
tw.ce weeldy witi, medium 1 99 con^g l o% fetal bovine serum, 25 mM HEPES buffer (pH 
7.4), 2mM L-glutamine. 40 mu g/mL endothelial cell growth supplement (Biomedical 

Technologies, Inc., Stoughton,Mass.)andI0mug/mlgentamicm(GmCOBRL, Grand fe^^^ 
N.Y.). Whenprima,yculturesbecomeconfluent,theyarepassagedbytypsinization,and 
explants are discarded. For these stiidies, cells from passages 1 2- 14 are seeded at 20 000 per 
well m 96-well plates and are used at confluence (60,000-80,000 cells per well) TT^e cells 
exhibit the classic smooth muscle cell phenotype with hill and valley morphology, and they 
stain positively for smooth muscle actin. 

Rat aordc sm««l, „„scle cells are incubat^i wit RPMI-1640 meditm, contait^ng ,0% 
bovme calf serum, 25 mM HEPES buffer 7.4), 2 mM glutan^e. 80 U/ni peniciUir, 80 m„ 
g/mL streptomycin, 2 mu g/mL fungizone, and Interleuld„-I. IFN-ganuna, and various 
".lubrtors. At the de^ fees, niHte concenttation in the culture medium is measured using 
the standard Griessassay(G,ee„.L..etal. Anal. Biochem. .26:131-138. 1 982) adapted to a 96- 
well mtcrotiter plate reader (0«>ss,S.S.,etal.Biochem.Biophys.Res.Comn,un. 178823- 
829, .991). T„us, '00 muL of Criess .eagent (0.5% sulfamlic acid. 0.05-/. „aph*ale„ediamine 
and 2.5% phosphoric acid) is added to an equal volume of culture medium, and the OD sub 550 
.s measured and related to nitrite concentration by reference to a standard curve lire 
background OD sub 550 of medi™ incubated in the absence of cells is subtracted from 
experimental values. 
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Rat aortic smooth muscle cells are incubated with RPMI-1640 medium contaihing 10% 
bovine calf semm, 25 mM HEPES buffer (pH 7.4). 2 mM glutamine, 80 mu g/mL penicillin, 80 
mu g/mL steptomycin, 2 mu g/mL fungizone, 30 mu g/mL lipopolysaccharide (Escherichia coli 
0111 :B4), and 50 U/mL IFN-y. Cells are harvested after 24 hours, and cytosol is prepared 
5 (Gross, S. S., et al. Biochem. Biophys. Res. Commun. 178:823-829, 1991). Cytosolic NO 
synthase activity is assayed by the Fe sup 2+ -myoglobin method described previously (Gross, 
S. S., et al. Biochem. Biophys. Res. Commun. 178:823-829, 1991). 

7.10.6 AUoreactivity Determined By Lymph Node Weight Gain * 

1 0 Experiments are conducted to show that systemic administration of the Interieukin-1 

receptor antagonists polypeptides of the invention suppress a localized, T cell-dependent, 
immune response to alloantigen presented by allogeneic cells. Mice are injected in the footpad 
with irradiated, aUogeneic spleen cells. The mice are then injected in the contralateral footpad 
with irradiated, syngeneic spleen cells. An alloreactive response (marked by proUferation of 
lymphocytes and inflammation) occurs in the footpad receiving the allogeneic cells, which can 
be measured by determining the mcrease in size and weight of the popliteal lymph node 
draining the site of antigen deposition relative to controls or by an mcrease in cellularity. 

Specific pathogen free 8-12 week old BALB/c (H-2 sup d) and C57BL/6 (H-2 sup b) 
mice (Jackson Laboratory, Bar Harbor, Me.) are used in this experiment. 48 BALB/c mice are 
divided mto 16 groups, each having 3 mice (unless otherwise indicated). Each group of mice 
received a different mode of treatment On day 0 the left foo^ds of all mice are injected 
intracutaneously with 107 irradiated (2500R), allogeneic spleen cells from C57BL/6 mice in 50 
ul of RPMI-1640 (Gibco) as antigen and the right contralateral footpads of the same mice are 
injected with 10 sup 7 irradiated (2500R), syngeneic spleen cells from BALB/c mice. 

Seven days after antigen administration, the mice are sacrificed and the popliteal lymph 
nodes (PLN) are removed from the right and left popliteal fossa by surgical dissection. Lymph 
nodes are weighed and die results expressed as the difference (DELTA) in weight (mg) of the 
lymph node draining the site of aUogeneic cell injection and the weight of the node draining tiie 
syngeneic cell injection site. Lymph nodes draining the syngeneic cell injection site weighed 
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m weight fiom nodes obtained fiom miee given no cell injection. 
7.10.7 Suppression Of Organ Graft RejecBon In Hvo 

BALB/o (H-2 sup d) recipients utilizing the method of Fuhner et al.. Am. J. Anat 1 1 3 273 

.963.m„difiedasdesoribedbyTmgeretal..TnnsplantaUon47:587.,989.andVanBu,ene. 
a... Wpiant P„.. ,5:2967. ,983. Su^iva, of the ttanspteed heat,, is assessed by visually 

u.pectmgthegrafcforpu,sati.eactivity.Pu,sameacUvi.yisde^edbyexanuning,^ 

hea«gtaf,sofanesd.eti.ed,ecipie„.sunderadisse«i„gmic„scope„ithsof.,eaected,ight 

beg,nningonday5or6post^p,ant T^etime of graftn^jection is defined as the day ifter 
Iransptentation on which conlractife activity ceases. 

Recipiem mice ate Bansplanted on dayOandinj^ed with either interleukin-lreceptor 
antagonist poiypepddes of the invention ph. MSA (mouse serum albumin, ,00 ng) or with 

MSA alone o„days0,hr„ugh6.altem*gi.p.„,,,„„^,„^^„^^^^^^^ 
cxpenment, the mice are injected wim MSA alone on days 0 through 2, i.p. route only. 

7.10.8 Suppression Of Inflammatory Arthritis 

2»-<^-<li'i<iedinto4groups,desig„a.edO,oup.O-,.eachhaving5,ats. Alltatsare 
unmum^bysnbcntaneousitiecaot. Onday 21 foilo^nginmtumzadon withmBSA an 
mflammatory artiuitis response U elicited. On flre same day. a negadve connol g^np ij 
mjeaed with a 0.2 ml volume of saline. Gmups ar. injected wim increasing _ „f 
Interleuldn., -eptorantagoms, poiypepddes of dre invention ,„,er,eukin-l is injected in one 
g^upasaposiuveconuol. Tie diameter of dreh^est egion of d,e d^ted joints is measured 
usmg a cahper on days 2, 4. 6 and 8 rebdve to day 0 inda-ardcu,ar injection of antigen. 

7a i__EXAMPr.F. 1 1 
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FIGS lOA-C show a genomic clone (SEQ ID NO: 8) which is an extension of the 
genomic sequencethe presented in Figure 9A-C (SEQ ID NO: 7). SEQ ID NO: 8 includes the 
the extended sequence (three prime untranslated) shown in SEQ ID NO: 6. The isolation of 
ttiis genomic clone (SEQ ID N0:8 ) was the same as described in Example 8. The sequence is 
7,605 nucleotides in length) is shown in Fig. lOA-C. The organization of tlie exons for this 
clone IS described below. 

Exon Nucleotide Ranee of Exon Intronic/Exonic Spquences *** 

ExonlE* 1308-1383 ctgtagGCCTGG AAAAAGgtaaEg 

ExonlM** 1780-1890 cctcagGTCCTG TCTGAGgiatgc 

Exon 2 2061-2116 aaawgGGGAGT CTTCCGgtga^t 

Exon 3 3504-3589 tttcagAATGAA TTAAAGettggn^ 

Exon 4 4777-4905 ccacagGTGAAG CTAGAGgtgaga- 

Exon 5 5107-7395 cggcagCCAGTG AAAGAG 

* Exon IE, exon 1 in epidermoid carcinoma Cell line A431 

** Exon IM, exon 1 in activated macrophage cell line THPl 

***Intronic sequences shown in lowercase, cxonic sequences shown in uppercase. 

7.12 EXAMPLE 12 

Recombiti ant Protein Expression and Purificafinn 

An expression vector placing the Interlculdn-l Receptor Antagonist coding sequence 
(SEQ ID NO:3) wthout the N temiinal hydrophobic sequence was placed after the HiS(, tag (a 
stretch of 6 histidinc amino acid residues) and express tags (antibody tag) in the pRSET vector 
(confening ampicillin resistance). The Hisg tag fosed to its amino terminus of a recombinant 
protein allows rapid and efficient purification using Ni-couplcd affinity columns.. 

This construct was transformed into E. coli (BL-21 with the pLYS plasmid confening 
chloramphenicol resistance) and expression was induced using IPTG (I mM fmal). Bacterial 
pellet xvas suspended in 50mM Tris pH.7.5. Sonic dismcmbrator was employed to lyse cells in 
the presence of Img/ml of lysozyme (10ml of buffer per gram of wet cells). Cell debris was 
removed by centrifugation. Imidazole was added at 10 mM final concentration vnth 100 mlsl 
NaCl. The extract was loaded on a Nickel chelate column. The prote.n was eluted off Uie 
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column with a linear gradient of imidazole fiom 50 mM to 300 mM. After the peak was 
collected, it was desalted on a sephadex G-25 column into 20 mM sodium phosphate buffer. 
Protein was loaded onto a Q-sepharose column and eluted off the gradient from 0-350 mM 
NaCl. The final recombinant protein was filter sterihzed and stored at -20°C. 

7.13 EXAMPLE 13 

Binding of Ihe lnter leukin-1 Receptor Aatagonist to the Interleukin-1 Receptor 

A cell binding assay was carried out to demonstrare that Interieukin-1 Recepior 
Antagonist of the invention binds to the Interleukin-l receptor. Briefly, cell binding of the 
recombinant protein (see Example 12) with and without the presence of 100 fold greater 
amounts of non tagged Intcrleukin-l fieta (IL-lfl) ligand was analyzed by using fluorescent 
antibodies specific for the express tag in the Interleukin-1 Receptor Antagonist recombinant 
protein on the fluorescent activated cell sorter (FACS). In each reaction, lO*' cells NHDF 
(normal human demial fibroblasts) were resuspended in lOOul of FACS buffer (distilled PBS 
and 3% calf serwi and 0.01% azide). Cell binding was done by adding 5 nM recombinant 
Inteileukin-l Receptor Antagonist in 100 ul cell suspension and as a competition in one 
reaction, 500nM of recombinant IL-1 fi was also added. The cells were incubated on ice for 1 
hr. The cells were pelleted, 200 ul of 0.2 mM BS3 (crosslinker) was added, and the cells were 
kept on ice for 30 min. Next, 10 ul 1 M Tris pH 7.5 was added and the cells were incubated for 
15 minutes on ice. The cells were pelleted, washed 1 time m FACS buffer, resuspended in 100 
ul volume of FACS buffer and 2 ul primary antibody (anti-express tag antibody Img/ml) was 
added, and incubated on ice for 30 min. TTie cells were pelleted, washed with FACS buffer, and 
resuspended in FACS buffer (100 ul volume). The secondary antibody (phycoeiythnn 
conjugated) 2ul of anti-mouse Ig (Img/ml) was added and the cells wer« incubated for 30 
minutes on ice. The cells were again pelleted, washed two times with FACS buffer, 
resuspended in 0.5 ml FACS buffer and analyzed on FACS. A shift in the fluorescence was 
observed m the cells treated .^th the recombinant tagged Interleukin-1 Receptor Antagonist. 
This binding was shown to be specific, as is was competed off with the non tagged IL-1 B 



wo 99/51744 



103 



PCTAJS99/0429I 



protein. These results indicate binding of the Interleiildn-I Receptor Antagonistprotein of the 
invcuiion to the IL-1 receptor. 

The present invention is not to be limited in scope by the exemplified embodiments 
which arc intended as illustrations of single aspects of the invention, and composirions and 
methods which are functionally equivalent are within the scope of the invention. Indeed, 
numerous modifications and variations in the practice of the invention are expected to occur to 
tliose skilled in the art upon consideration of the present prcfenred embodiments. Consequently, 
the only limitations which should be placed upon the scope of the invention are those which 
appear in the appended claims. All references cited within the body of the instant specification 
are hereby incorporated by reference in their entirety. 
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WHATISCL AIMF.n T.S- 
1. 



(f) 
(g) 



An isolated polynucleotide comprising: 

(a) a nucleotide sequence of SEQ ID NO : 1 ; 

(b) a nucleotide sequence of SEQ ID NO: 2; 

(c) a nucleotide sequence of SEQ ID NO: 4; 

(d) a nucleotide sequence of SEQ ID NO: 6; 

(e) a nucleotide sequence of SEQ ID NO- T 
a nucleotide sequence encoding a polyp;ptide comprising the amino acid 
sequence encoded by the cDNA insert of clone pIL.lHy273- 

nf°?^ nM /'^"''''^ comprising the foil length protein coding sequence 
of thecDNAmsertofclonepIL-lHy273- "g sequence 

TtT^^T^'^T^^^^''^'' "^^^'"^^ '^ding sequence 

ot the cDNA insert of clone pIL-lHy273- * 

(i) the nucleotide sequence of the cDNA insJrt of clone pIL-lHy273- 

NOS Tor Sr""" ^^^"^"^ SEQ ID 

NOs'^^ofs'oT"'""' ^""^"^'"^ '"^"""'^ °f SEQ ID ■ 

"^^^^ amino acid 

P0lynueLidet?ari^^^^^^^ 

polynucLtide^a:l:?rrt"~ ^^^^ 



4. 



A vector comprising the isolated polynucleotide of Claim 1 or 2. 



5. An expression vector comprising the isolated polynucleotide of Claim 1 or 2. 

6. A host cell genetically engineered to contain the polynucleotide of Claim 1 

2inopeLiveal^t;^^«^^^^^^ 

polynucleotide in the host cell. ^ expression of the 
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8. An isolated polypeptide comprising: 

(a) an amino acid sequence of SEQ ID NOS: 3, or 5; 

(b) an amino acid sequence encoded by the cDNA insert of clone pIL- 
lHy273; 

the amino acid sequence comprising the full length protein encoded by 
the cDNA insert of clone pIL-lHy273; or 

a polypeptide comprising the mature protein encoded by the cDNA 
insert of clone pIL-lHy273. 



(c) 
(d) 



9. 

10. 

11. 

comprising: 



A composition comprising the polypeptide of Claim 8 and a carrier. 

An antibody directed against the polypeptide of Claim 8. 

A method for detecting a polynucleotide of Claim 1 or 2 in a sample, 

a) contacting the sample with a compound that binds to and fonns a 
complex with the polynucleotide for a period sufficient to form the 
complex; and 

b) detecting the complex, so that if a complex is detected, a 
polynucleotide of Claim 1 is detected. 

A method for detecting a polynucleotide of Claim 1 or 2 in a sample, 

a) contacting the sample under stringent hybridization conditions with 
nucleic acid primers that anneal to a polynucleotide of Claim 1 under 
such conditions; and 

b) amplifying the polynucleotides of Claim 1 or 2 so that if a 
polynucleotide is amplified, a polynucleotide of Claim I or 2 is 
detected. 



13. The method ofClaim 12, wherein the polynucleotide is an RNA molecule that 
encodes a polypeptide of Claim 8, and the method further comprises reverse transcribing an 
annealed RNA molecule into a cDNA polynucleotide. 



12. 

comprising: 
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15. 

comprising: 



16. 

comprising: 
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A method for detecting a polypeptide of Claim 8 in a samole cnn,,. ■ • 
a) contacting the sample with a compound that bS 

A method for identifying a compound that binds to a polypeptide of Claim 8, 
^^;;"?^ting ^compound with a polypeptide of Claim 8 for a time 

r ! if a polypeptide/compound 

Sifii^^^^^^^^^ ' ''^"^^ ^ ^°'^Peptide of Claim 

A method for identifying a compound that binds to a polypeptide of Claim 8, 

a) ;;o"tactmgacompoundwithapolypeptid^ fo,"^ 
time ufficient to fomi a polypeptide/compound comp ex wSe a t^e 
complex dnves expression of a reporter gene sequent in tT^l 
detect-g the complex by detectmg reporter geS sequence ex^s^n 
Z^K f P°'>'P^P^d^^«-PO-d complex is detecL, a compo^d ' 
that bmds to a polypeptide ofClaim 8 is identified. '^"'P^^^ 

A method of producing the polypeptide of claim 8. comprising. 

x!:Sslfoor ' ^ to 

express the polypetide contained within said cell: and 

isolatmg the peptide from the cell of step 1 . 
Receptor'- ^ ""''''""'^ '""'^^ ^° ^^^"^ « -P^'''^ °f binding to the Interleukin-I 
Receptor'' ^ "^^^^^ ^'^^^ « -•^^h is an ^^^^^ 

co^pris^^Sr^gl^^^^^^ 

radioactive the?"''"'' "'"'"^ '^'^"^ ' ^^^^-^ PO^ypeptide is labeled with a 
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24. A method of labeling an Interleukin -1 receptor comprising contacting a labeled 
polypeptide of claims 21 or 23. 

25. The method of claim 24, wherein said method is carried out in vitro. 

26. The method of claim 25, wherein said method is carried out in vivo. 

27. A kit comprising the polypeptide of claims 8, 2 1 , or 23. 
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SEQID NO; 

SEQ ID NO 
SEQ ID NO 
SEQ ID NO: 




5e<3. ID No. 



FIG. I 
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CCGACTCTAACACTAGACCCAGTGAACATCATGGAGCTCTATCTTGCTGCCAAGGaa 

tCcaagagcttcaccttctaccggcgggacatggggctcacctccagcttcgagtcg 
gctgcctacccgggctggttcctgtgcacggtgcctgaagccgatcagcctgtcaga 
ctcacccagcttcccgagaatggtggctggaatgcccccatcacagacttctacttc 
cagcagtgtgactagggcaacgtgccccccagaactccctgggcagagccagctcg 

Ghn-GANGGGNGAGNGNNNNhnWNNhn^GNNN^^ 

NANhnWhOWNNNNNNNNNG 

(SEQNOID:!) 



S£Q ZD KO. 2 



CCGACTCTAACACTAGXGCCACTCiJ^CATCATCCAGCTCTATCTTCCTCCCJUkTC 



AJO^TTCTCACATTTGCACCTCACTCCACCOTCCTCCCCC^ 
TCCCCTAAACTC0CAATMCATGAAAACATTTCT<nT3GGGGTCG0GTGGGGCA 

TGCTGATCTCAGAJ^^ 



FIG. 2 
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S£0 ID KO. 3 



fTLTLEFVNIKELrLCAKESnS 



XT 



FIG. 3 
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RECEPTOR BINDING REGION OF IL-lp 

IL-IP SEQIDNO:.: N Y p K K K M E K R F V F N K I E I 
IL-lRa SEQIDNO:,3 LSENRKQDKRFAFI.RSDS 

KSFTFYRRDM 



Seg ID NO 3 L Y L G A K E S 



FIG. 4 
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SEO ID NO 4 




FIG. 5 
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SEQ ID No 5 



MVl^GAl/:FRMXDSAUC\ni.YLHmQIXAGCLHAGKVIKGEEISVVn>NRV^ 

OGGSQCLSCGVGOEPTLTLEPVNl>ffiLYLGAKESKSFTFYRW3MGLTSSFESAAYIK3^ 
TVPEADQPVRLTQLPENGCWNAPITDrVTQQCD ~»irv,wt-tC 



FIG. 6 
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SEQ ID NO 5 
«IMX1KXSIC 

SEQIDNO: 14 



^ ID NO S 



KVLSGAIjC 
KA1-E-' 



30 40 



60 



58 
64 



CO 50 TJt 1 ^ 



155 
1S9 



FIG. 7 
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SEQIDNO:6 





FIG. 8 



wo 99/51744 

9 / PCTAJS99/04291 



SEQIDNO:? 



GGTmCTllATGAnTC^CTS^ 
TGTCTGATTTTCAGGTTITICTAC^^^ 

tgaaagcccctgagaScSI^^ct^^ 

CACAGCTCCCGCCAGGAGA a a rrVA>^^^ 
GIGGTACCGScCTCTCT^AC^r^^ 

ctgttcacatgctgggSgct?^??^^^ 
ccaaggtgggaacggggS^^?St?S^5^^^'^^^^^ 



FIG. 9(a) 
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Continuation of SEQ ID NO: 7 

AATITTTACACTGCATCCrmCCCCCATATAACTmGGAGAAACC^^ 

GGATACATCTTCCACCTCATAOGATGCCAGGAAATCAACTQAGTrCAAAGAT 

GAGAAACAACmGAAAAGlTAAATAAAAGAAATITAAATITAAAGAAMCTC 

CTCACTTAGTAAGGAATATATGACCAAATAGAAAlWCATGTATCn-(SCJ^^ 

TTGAAGAATCAGGCmAACGTGQAAGAGGCCTGGATGTWATCCMCCCC^ 

ATCrrAGTGTAGCAATGGGGAGGOMARACCCAGAGTGGGCGAGAGAOTTGT 

CTCCTGCGACTCAGCAGCTTGGAGGMATAGATGGGGCAAGATCCTAG^JCl^ 

TGACTCACCGSCAGCnTCTCTTCCAACAGTAGATGGGTTGGGAcS 

TE^^I^iL^AAGSAKCTWCCMCASAYTC^^^ 

^^^S2J52^°^°^^°^^^^°CAGGGC^GRGAGACAARGCTGTG^^ 
TTACTrCTGGCTACAGTAGKAAGAAAGAGAGACAAAATGCYTGAGWYCM^ 
GGGYYCYCTGGATCCAGGGCAKGCTGRAGTGTCCACCCTCCrSS^ 
IJEIEJ^^CCCrrCCTGATGmCAGAATGAAGGACTCGGCATO^ 

TTA.AAGGTYGGTTUTGAAACATGACCCACmcCKKGGKCTCTATACACTCT^ 

CCTACRGAGCCCAGGCAmGGGCAGHACAAACCAGGCTCTAAGCAAAGGC 

^^^J^JiS'^C^^^^^^^^GTGAAGACACACG^^ 

CCTG/AGCTTyTGTGCAGAAGTGAGAATGTmCCAAK.AKGOT^^ 

TTCCOTACAGGTAGATWTAGGTCAAGCATTGCATrCCCTGGGAGC^^ 

GTACCAAGGAGAGAACTAACGTAGATTCTCTATACCTTmrca^^^^ 

GWGGGTTTCTGCCTCTCCACCCTGGGTCCCCTCTGCTi^^^^ 

TCACTTAGAGTGGAGGGACCCAGAGA.^CAGGTGGCATrGWTGGACCT^^^^^ 

TTGCTCACTmCCMCCATGCACTGCAACAGGTCCCTCTSTAAAATA^ 

ACCTGCCCACCTGGGGCACCCTTGCTGAGCWCAGATGCCAG^^ 

t^^I^S^S^AT'^TGTGTATGYGTGTGCTrACTGGTGKATG^^^^ 

^?^f^i^JATATGTG^llARCATATGTGTSCATGCAT^^^ 

IiI?^5I^GTGCAGKTATGTAGGTATGASCATGTGTGTGATAT^ 

^^-i^^P^^^AGACCCAAGGGGCATTAAAGGAGGGGGTTGAGTCT^ 
GGTTGTAGAGGCTTGAAGATITGMCrrTr.AAVTAnAr:^^™^^ 



GAAGATITGMCCCTGAAYTAGAGGGTGGAGTGGAGGTG 
AGGCCGTCTCACAGCAGTCYTGTGCCATAGARSGCAGGACARGGaRAAAAGA 



FIG. 9(b) 
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Continuation of SEQ ID NO: 7 
GTCCTGTCACTCACCACTff^^^^^ 

tctatggccct?SgScca^^^^^^^ 
ATGCTAccrrrccTATCTCTrcccrS^^ 

gtgatgtcagaagaa.JSScSgct^^^^ ■ 

ATGCTGATCCTCTmAAAASc?^S^^^^^^^ 

GTCTCTATTCCCATGAAAAAGTGO^ATC^^ 
AAGTGGCATATATTGCAmAm^^ 

1TrATAGAAAAAS?S^JSSS?^'^^ 
GGTGGCAGTATAGGTGATl^nTTCmAA^-^JJ^^'^^^^^ 
AATTmCTACAATGAAG^SSZSS^V^^ 
AATCTTGAGGTAAGCAGAri^r^rr-^ 

CCCCAGAGTAAOTC^^G^^S^^^ 
AGTGATCAGGAAwS^^C^^^^^^^^ 

TGGTAATTCTn-CCTAG>iiGGATrA?^SS^^^'^°^^ 

CCAGTCTCTAAG>S?GCTcS^^^^ 
CATCCTrCTTGGAATCrrCACT5f^?A^^^ 

gatgtagttagttaISSS^^^ 



FIG. 9(c) 
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(SEQ ID NO: 8) 

AATATTGAC^GTATGCACAGTCATAGTTTC^^TmACmTTAmATTTATrrATTGAGGCAG 

AAGTCTAGCTCTCTTCTGTCATCCAGCTGGGAGTACAGTGGCTCAATCTTGGCTCACCGCA 

ATCTCACCTCCAGGTTCAAGCA ATTCT CACACCTCAGCCTCCTGAGTAGCTTGGATTACAA 

ATGTGCACTAC^CCCGGCTAATTTTTGTGTTTTCAGTAAAGATGGGGTTTTGCCATGTTGG 

CCAGGCTTGTCTCATTTCATCTTATTTCTACTGTCATTCCyVTTTGGTCAATTTGTAATTTAATA 

ATTTTGTACAAGGCAGmCTACATTAATTTTATTTTTCTGAAAAGTGTCTATCATATTAGTG 

GCATTATGAAAATCGTAGAmTTITCTGTGTmGAACAACTTGATATTTrATrTArrcrrGA 

ACACTTGTAGGACCTCTTGGCTCATATGTCTGAATACCATTTCTTTAAAATGTACGCT-rTAAC 

ATGTATACATATGTAACAAACCTGCACATTGTACACATGTATCCTAAAACTTAAAGTATAATA 

ATAATAATAAAAGAAAAAAGAAAAATAAAACTrAAAAAAATAAAGTGTATGCTTTAACAATAA 

ATTATTAATAAATAGTTATCTGTGmTTCAAGATATAAnAAATTGTrnrrrGTGCACTGACC 

CTTACCTTTATTTCAGATCCATCACAGAGAGTGCATGGAGGTATTTAAACTGCATTACTGTT 

TCACAATTAAGTATTATCTTTATCAATTAGGATTCAAGAAAGATCACTTACAGAATTATAGAT 

ggcatgagctagattttac7ttctaaagaaataaccagatacatgagcaaa6atgttaatac 

AAAGATGmGTCACAACATGGTTTTCAATAGCAAAAAAAGAGAGAAAAATATATAAAAGAC 

aaataacagtggataggtttcaataaataatgttacagtgatacagttaaatactatacagct 

ATTGAAGCATGTCATTATTCATAmAGTATGGAAAGATATTTTGCTATTTTGCTACATGAAA 

aaatgaggttggaaaaagtataggttttgtgaatctgttgtatgaaagctgtcttatagtta 

CATGTGTATGTGTGTGGAGGAAAAAGTGTTGTCATTGGTTTTCTGATGATGCACTCAGAAA 

AGACAAGTATTCACAI 1 1 1 1 icttgtggctgatctggattttcaggtttttctacaatgaaca 

TGTAGGCTGAACATTCCCTAAGCAGGAGAGTCCCACCTCTAACATCTCCTGTAGGCCTGGC 

aatggcaggcaggaaagacagaggaaggaaggagggagaagggaaggagtgaaggaag 

gagtgaaaaaggtaaggaagaaagggaataggggaggaagggaggaaatgggaagggaa 

agaaggaaakgaagggaaagagggaggggaagaaaggaaggggaaaagggagggagtg 

agttgaatgaaagatggaaagaaggaagaaagggagggaggcagggaggaaagaaagtt 

gcgcttcccttgagctgcccatgggcacctgactcttagggtctgaaaggcccctgagat 

GCAAAAGCCTAGTGCTCACAAAGAGCTGGAAAGCCTCAAGGAAGTTCTTCAATATTTCTGG 

aaggaaactgtctccagaagcttccctccccacgacagataatgagcagcaagtgcttctg 

GCGACTTAGGGTGATGTGAAATTCACGCTGGGAATCCTGCTCCTCCTCAGGTCCTGGCAA 

gtttcagggcccctccctaggccttacttaaaaggctgaggcatccttggaggaacaggc 

AGACTCCACAGCTCCCGCCAGGAGAAAGGAACATTCTGAGGTATGCTCTGGGGCGCTGGT 

ggtaccggagctctctcctgaccccagaccxagaatctgctccgtggaggctgttcacat 

GCTGGGGAGCTCGGTGCAGCTGCTTGCTCCCCAGACCCCAGCCAACTCAGCCTCTCTCTC 

catgattttctgttgtttattccaaaataggggagtctacaccctgtggagctcaagatggt 

CCTGAGTGGGGCGCTGTGCTTCCGGTGAGTGTATGAGGCCCTGGTTTGGTGGTGTCCTC 

cggaggaagtgagttctggatagacccgttgtccagctctgagcaggagggaggaaggg 

AGGGGGCTGCXATTGCAGCTGGGAAATTGTGACCAGCACCTCATTGCTCTTAGAGTTTTCC 

cagcctttttcaaataggggcaggactggggcaggccatctcacaaggggtccctgatgc 

TGAGGGGGACAAGTGAACCTCCCAGTCTAGAGCTCCAGCCAAGTCTATCCAAGGTGGGAA 

cgggggccaggatccctgctcagagctccgccattgtcccccatcacagtgaatggatgt 

AAGCTCACCCACTCTGTGCCCCTACCTGCCTGCTACTCTTTGGGGGATAATAATAAAACAA 

AAACCArrACCATCAGCCAAGTCTGTCCACCCACTGGCATGTACCAAGCCAGACACTCTGC 

CGTGTTCTGGGCTTAACAACCAGAGGATGAGAGTGGTCCTTTCTCTCAGTCTAATAAAGCA 

CTTCCCACGATGTGTTCTATGGGACTCGATTAGAGGAGTCCCACAGAGGCATCCAGGAGA 

TGCTTTACACAGTGGAGCTCTCTGATCAAGTAAATGCAGGGAATTCTGCTTTCTACATCCTC 

TCATAAGAGAACCACAGCCCAGCTCAGCATATGAGTGACTGAGGKTTTCTGAAGTAAGGCA 

ACTTGTTGAATCGYATTTAGCTATGCATCGACCCAATnTrACACTGCATCCTTTTCCCCCAT 

ATAACTTTTGGAGAAACCCACTTTAGGATACATCTTCCACCTCATAGGATGCCAGGAAATCA 

FIG. 10(a) 
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(SEQ 10 NO: « Coniinucd) 



^^^^^^^^^^^^ 

ttcagctaggccatatgtgtatgtctgtST^^ 

GTATGATCTGATGTATGTGGGTGGTGAGGS?A^r?I^^^^ 

atggtgctactgctgtc^^S^g"^ 

MGAmCTGTGGGGGTGGGGTGGGG^TSS^r^^^^^^^ 
GACAAGTGmcCCTGAGCCCCcSc^^^ 



FJG. 10(b) 
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(SEO ID NO: 8 Continued) 

GTCAGAAGAAATGGCTCGAGCTCAGAAGATAAAAGATAAGTAGGGTATGCTGATCCTCTTT 

TAAAAACCCAAGATACAATCAAAATCCCAGATGCTGGTCTCTATTCCCATGAAAAAGTGCTC 

ATGACATATTGAGAAGACCTACTTACAAAGTGGCATATATTGCAATTTATTTTAATTAAAA^ 

TACCTATTTATATATTTCTTTATAGAAAAAAGTCTGGAAGAGTTTACTT^ 

TCAGG GTGGTGGCAGTATAGGTGATTTTTCTTTTAATTCTGTrAATTTATCTGTAT^ 

nil iCTACAATGAAGATGAATTCCTTGTATAAAAATAAGAAAAGAAArrAATCTTGAGGTAA 

GCAGAGCAGACATCATCTCTGATTGCCT(>GCCTcCACTTCCCCAGAGTAAATTCAAAT^^ 

ATCGAGCTCTGCTGCTCTGGTTGGTTGTAGTAGTGATCAGGAATCAGATCTCAGCAAAGCC 

ACTGAGGAGGAGGCTGTGATGAGTTTGTGTGGCTGGAATCTCTGGGTAAGGAACTTAAAG 

AACAAAAATCATCTGGTAATTCTTTCCTAGAAGGATCACAGCCCCTGGGATTCCAAGGCATT 

GGATCCAGTCTCTAAGAAGGCTGCTGTACTGGTTGAATTGTGTCCCCCTCAAATTCACATC 

CTTCTTGGAATCTCAGTCTGTGAGTTTATrrGGAGATAAGGTCTCTGCAGATGTAGTTAGTT 

AAGACAAGGTCATGCTGGATGAAGGTAGACCTAAATTCAATATGACTGGTTTCCTTGTATG 

AAAAGGAGAG GACA CAGAGACAGAGGAGACGCGGGGAAGACTATGTAAAGATGAAGGCA 

GAGATCGGAGTTTTGCAGCCACAAGCTAAGAAACACCAAGGATTGTGGCAACCATCAGAA 

GCTTGGAAGAGGCAAAGAAGAATTCTTCCCTAGAGGCTTTAGAGGGATAACGGCTCTGCT 

GACACCTTAATCTCAGACTTCCAGCCTCCTGAACGAAGAAAGAATAAAmCGGCTGTTTTA 

AGCCACCAAGGATAATTGGTTATGGCAGCTCTAGGAAACTAATACAGCTGCTAAAATGATC 

CCTGTCTCCTCGTGTrrACATTCTGTGTGTGTCCCCTCCCACAATGTACCAAAGrrGTCTTT 

GTGACCAATAGAATATGGCAGAAGTGATGGCATGCGACTTCCAAGATTAGGtTATAAAAGA 

CACTGCAGCTTCTACITGAGCCCTCTCTCTCTGCCACCCACCGCCCCCAATCTATCTTGGC 

TCACTCGCTCTGGGGGAAGCTAGCTTCXATGCTATGAGCAGGCCTATAAAGAGACTTATGT 

GGTAAAAAATGAAGTCTCCTGCCCACAGCCACATTAGTGAACCTAGAAGCAGAGACTCTGT 

GAGATAATCAATGTTTGTTGTTTTAAGTTGCTCAGTmGGTCTAACTTGTTATG 

GATAAATTVATATGCAGAGAAAGAGAAACAAATGC^ 

TATTTTTTATTTTCTTTCTCACAATGAACAACTATCCTTCAm 

GCTAATAATACAGCATTTGTTGAGTCATCTGGnCTGCAAGATTGAGATCCTCTTGTCCTAT 
GTGCCAGGAATGAACTCCAGTGCCCCACCCAAACCCTGGGGAATG 



FIG. 10(c) 
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